








RADIOLOGY 


A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 





Vol. 64 MAY, 1955 No. 


5 








CONTENTS 


FoLLow-uPp Stupy OF ONE HUNDRED CASES OF CARCINOMA OF THE 
PROSTATE TREATED WITH RADIOACTIVE GOLD. 
H. Dabney Kerr, M.D., R. H. Flocks, M.D., H. B. Elkins, M.D., 
David Culp, M.D., and T. C. Evans, Ph.D. 
PNEUMONITIS FOLLOWING RADIATION THERAPY OF CANCER OF THE 
BREAST BY TANGENTIAL TECHNIC. 
Florence C. H. Chu, M.D., Ralph Phillips, M.D., 
James J. Nickson, M.D., and J. G. McPhee, M.D. 
NEPHROTOMOGRAPHY. John A. Evans, M.D., James C. Montieth, M.D., 
and William Dubilier, Jr., M.D. 
(GASTROESOPHAGEAL INCOMPETENCE, PARTIAL INTRATHORACIC STOMACH, 
AND VOMITING IN INFANCY. Frederic N. Silverman, M.D. 
THE PORTAL VENOUS SYSTEM: ITS ROENTGEN ANATOMY. 
G. A. Doehner, M.D., F. F. Ruzicka, M.D., 
G. Hoffman, M.D., and L. M. Rousselot, M.D. 
ROENTGENOLOGIC STUDY OF THE LOWER ESOPHAGUS AND ESOPHAGOGASTRIC 
JUNCTION. Maxwell H. Poppel, M.D., Costantino Zaino, M.D., 
and Walter Lentino, M.D. 
AN EVALUATION OF THE GLAND DEPTH ERROR IN MEASURING THE 
THYROID UPTAKE OF RAprIo1opINE. Howard L. Demorest, B.P., 
and Sol Sandhaus, B.S. 
COMPARATIVE STUDIES OF DISCOGRAPHY AND MYELOGRAPHY. 
Julius Wolkin, M.D., Maurice D. Sachs, M.D., 
; and George H. Hoke, M.D. 
A COMPARISON OF A NEW CHOLECYSTOGRAPHIC MEDIUM, TERIDAX, WITH 
TELEPAQUE. Joseph C. Root, M.D., and Robert F. Lewis, M.D. 
STONE IN THE MAXILLARY SINUS. James T. Marr, M.D. 
A New TECHNIC FOR RADIOLOGY OF THE BONY THORAX AND STERNUM. 
Delbert A. Russell, M.D., and LeRoy Albrecht, R.T. 
SOLITARY LytTic BONE LESION IN AN ADULT WITH CHRONIC MYELOGENOUS 
LEUKEMIA. James Nesbitt, IIT, M.D., and Robert E. Roth, M.D. 
ROENTGENOGRAPHY OF OSTEOPOROSIS DUE TO LATHYRISM IN THE RAT. 
EFFECT OF ROCK PHOSPHATE IN THE DIET. 
J. Gershon-Cohen, M.D., and J. F. McClendon, Ph.D. 
X-RAy IRRADIATION OF ORBITAL GLANDS OF THE RABBIT. 
David G. Cogan, M.D., Robert Fink, M.D., 
and David D. Donaldson, M.D. 
SOME PROBLEMS OF RURAL RADIOLOGY. Arnold D. Piatt, M.D. 
WORK IN PROGRESS: ROENTGENOGRAPHIC CLASSIFICATION OF CEPHALO- 
PELVIC DISPROPORTION. Gerhart S. Schwarz, M.D. 
EDITORIAL: THE HAZARDS OF Not USING RADIOTHERAPY. 
L. Henry Garland, M.D. 
ANNOUNCEMENTS AND Book REVIEWS. 
ABSTRACTS OF CURRENT LITERATURE. 

















RADIOLOGY 


















RADIOLOGY 


A MONTHLY PUBLICATION DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 


PUBLISHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 





EDITOR 
HOWARD P. DOUB, M.D. 


ASSOCIATE EDITORS 

Hugh F. Hare, M.D. 

Leo G. Rigler, M.D. 
Laurence L. Robbins, M.D. 


PUBLICATION COMMITTEE 

Robert P. Barden, M.D., Chairman 
James W. J. Carpender, M.D. 
George L. Sackett, M.D. 


Henry Ford Hospital, Detroit 2, Mich. 


EDITORIAL ASSISTANTS 
Marion B. Crowell, A.B. 
Florence Roper Jeffery, A.B. 


ADVISORY EDITORIAL BOARD 
Richard H. Chamberlain, M.D. 
Harold Cummins, Ph.D. 

Edith H. Quimby, Sc.D. 
Arthur Purdy Stout, M.D. 


GENERAL INFORMATION 





RADIOLOGY is entered as second class matter at Syra- 
cuse, New York, and Easton, Penna., under the Act of 
August 24, 1912, and accepted November 24, 1934. 
RADIOLOGY is published by the Radiological Society of 
North America as its official Journal. Subscription 
rate $10.00 per annum. Canadian postage, $1.00 addi- 
tional. Foreign postage, $2.00 additional. Single 
copies $2.00 each. All correspondence relative to busi- 
ness matters connected with the Radiological Society 
of North America and RADIOLOGY, or remittance for 
non-member subscriptions, should be made payable to 
the Radiological Society of North America and should 
be addressed to the BustinESS MANAGER, DONALD S. 
Cups, M.D., 713 E. GENESEE STREET, SYRACUSE 2, 
New York. In requesting change of address, both 
the old and the new address should be given. 

Dues to the Radiological Society of North America 
include subscription to RapIoLOGy and should be paid 
to Dona.p S. Cui_ps, M.D., SECRETARY-TREASURER, 
713 E. GENESEE STREET, SYRACUSE 2, N. Y. 

The rate for ‘“‘want’’ advertisements for insertion in 
the Classified Section is 8 cents per word, minimum 
charge $2.00. Remittance should accompany order. 
Rates for display advertisements will be furnished upon 
request. 

Inquiries regarding the program for the Annual 
Meeting of the Society for the current year should be 
sent to tke President. 


RADIOLOGY is published under the supervision of the 
Publication Committee of the Radiological Society of 
North America, which reserves the right to reject any 
material submitted for publication, including adver- 
tisements. No responsibility is accepted by the Com- 
mittee or the Editor for the opinions expressed by the 
contributors, but the right is reserved to introduce such 


changes as may be necessary to make the contributions 
conform to the editorial standards of RapIoLocy 
Correspondence relating to publication of papers should 
be addressed to the Editor, Howarp P. Dous, M.D., 
HENRY Forp Hosp!rat, Detroit 2, MICHIGAN 

Original articles will be accepted only with the under- 
standing that they are contributed solely to RADIOLOG\ 
Articles in foreign languages will be translated if they 
are acceptable. Manuscripts should be typewritten 
double-spaced, with wide margins, on good paper, and 
the original, not a carbon copy, should be submitted 
The author's full address should appear on the manu- 
script. It is advisable that a copy be retained for ref- 
erence as manuscripts will not be returned. 

Illustrations and tables should be kept within reason- 
able bounds, as the number which can be published 
without cost to the author is strictly limited. For 
excess figures and for illustrations in color, estimates 
will be furnished by the Editor. Photographic prints 
should be clear and distinct and on glossy paper. 
Drawings and charts should be in India ink on white 
or on blue-lined coordinate paper. Blueprints will not 
reproduce satisfactorily. All photographs and draw- 
ings should be numbered, the top should be indicated, 
and each should be accompanied by a legend with a 
corresponding number. Authors are requested to in- 
dicate on prints made from photomicrographs the dif- 
ferent types of cells to which attention is directed, by 
drawing lines in India ink and writing in the margin. 
The lines will be reproduced, and the words will be set 
in type. Attention should be called to points which 
should be brought out in completed illustrations, by 
tracings and suitable texts. These instructions should 
be concise and clear. 

As a convenience to contributors to RADIOLOGY who 
are unable to supply prints for their manuscripts, the 
Editor can arrange for intermediate prints from roent- 
genograms. 


Contents of RADIOLOGY copyrighted 1955 by The Radiological Society of North America, Inc. 


iv RADIOLOGY May 

















Vol 


Fc 















ADIOLOGY 


A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 
PUBLISHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 





Vol. 64 MAY 1955 No. 5 





Follow-up Study of One Hundred Cases of Carcinoma 
of the Prostate Treated with Radioactive Gold’ 


H. DABNEY KERR, M.D., R. H. FLOCKS, M.D., H. B. ELKINS, M.D., DAVID CULP, M_D., 
and T. C. EVANS, Ph.D. 


N PREVIOUS papers we have reported our 
I experience in the treatment with radio- 
active gold of moderately advanced car- 
cinoma of the prostate where local ex- 
tension made radical surgery of little avail 
and where distant metastases could not be 
demonstrated. We emphasized that for 
this type of treatment it was important to 
select the patients carefully. This careful 
selection has remained essentially un- 
changed in all subsequent work. Patients 
with lesions which were definitely operable 
(Group I) have been reserved for radical 
surgical approach, while those with dis- 
tant metastases or widespread primary 
lesions (Group III) have been treated by 
conservative palliative therapy. The im- 
portance of collaboration between the urol- 
ogist and radiologist in the carrying out 
of this treatment was also emphasized. 
The work was undertaken in an effort to 
salvage some of those patients who would 
otherwise be treated only palliatively and 
symptomatically by the use of hormones, 
orchiectomy, and limited surgical pro- 
cedures. From 40 to 60 per cent of all 
cases fall in this group. 

The object of this report is to present 
a series of 100 cases treated by combined 
interstitial injection of radioactive gold 
and surgery and analyzed as of June 1, 


1953, and again as of June 1, 1954. All 
the patients, therefore, have been ob- 
served for a period of at least two years, 
and some for as long as thirty-nine months. 
An additional group of 52 cases has been 
under observation for a shorter period, 
one to two years. We are, of course, 
cognizant of the fact that many carcinomas 
of the prostate are slowly growing lesions, 
and our own studies indicate that without 
any definitive treatment directed toward 
cure, approximately 10 per cent of the 
patients will survive for five years. All of 
them, however, will have carcinoma at the 
time of death. 

In all of the cases which we are reporting, 
retropubic exploration was done, with 
microscopic proof of the neoplasm and 
determination of the gross extent of the 
primary lesion as well as the presence or 
absence of metastatic nodes. 

As has been emphasized by many 
writers, including ourselves, the use of 
radiation of a penetrating nature, such as 
high-voltage roentgen or gamma radia- 
tion, in the treatment of carcinoma of the 
prostate is fraught with difficulties be- 
cause of the adjacent normal tissue, par- 
ticularly bladder and rectum. Radio- 
active gold, therefore, which has a large 
component of beta radiation and a rela- 


' From the Departments of Radiology (H. D. K. and H. B. E.) and Urology (R. H. F. and D. C.) and the 
Radiation Research Laboratory (T. C. E.) of the College of Medicine, State University of Iowa, lowa City, Iowa 
Saag a “ the Fortieth Annual Meeting of the Radiological Society of North America, Los Angeles, Calif., 
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Fig. 1. Distribution of radioactive material as shown 
by addition of 70 per cent Urokon. 


tively short half-life—2.7 days—seemed 
an excellent material with which to start 
an experimental series of cases. The 
prostate also appeared to be an ideal organ 
for this purpose, inasmuch as there are 
many septal compartments in the gland 
which tend to localize the material to the 
site of injection. 

Following the treatment of our first case, 
with its dramatic response, we were of the 
opinion that what was necessary was an 
adequate distribution of the radioactive 
gold within the tumor and that our main 
problem therefore was dosage and distri- 
bution. It now seems probable, however, 
that it is virtually impossible to sterilize a 
large tumor completely by the injection 
of Au’ alone. As noted in previous com- 
munications, our technic consisted in ex- 
posing the prostate and the neck of the 
bladder through a retropubic approach, 
opening the bladder, and injecting the 
material throughout the exposed mass of 
neoplasm, both from within the bladder 
and external toit. A few of the cases were 
subsequently treated by transurethral re- 
section to remove as much of the remain- 
ing tumor as possible. During the more 
than three and a half years that we have 
used this method of treatment, our phi- 





losophy has changed somewhat and our 
plan of treatment is now approximately as 
follows: j 
The patients are first examined carefully 
in order to select only those in Group II, 
t.e., curatively inoperable but without 
distant metastases. The lesion is then ex- 


TABLE I. COMPLICATIONS IN 152 CASEs or Prostatic 
CANCER TREATED BY RADIOACTIVE GOLD 








Cases Cases Cases 


1—50 51-100 101-152 
Rectal ulceration 7 0 0 
Rectal ulceration requir- 
ing colostomy 4 0 0 
Calculi 1 3 6 
2 3 6 


TOTAL 1: 


posed by a retropubic approach, the size of 
the gland is estimated, and a search is 
made for metastatic nodes. Any grossly 
involved lymph nodes are removed, if 
possible, rather than injected with radio- 
active material. As noted above, we now 
believe that complete eradication of the 
carcinoma by the interstitial injection of 
radioactive gold is not feasible. This is 
particularly true of large tumors, where 
adequate distribution of the material is ex- 
tremely difficult. It seems important, 
therefore, to remove as much of the carci- 
nomatous tissue as possible, either before 
or after the injection has been made. Ifa 
large proportion of the tumor has been re- 
moved before injection, it is obvious that 
a much smaller total dose of Au’ is neces- 
sary and that one is more likely to get a 
satisfactory distribution of the isotope in 
the remaining neoplasm. The addition of 
70 per cent Urokon to the injected mate- 
rial has enabled us to obtain a better idea 
of its distribution by prompt subsequent 
radiographic examination of the pelvis 
(Fig. 1). Follow-up physical examina- 
tions are made at frequent intervals and, 
if suspicious nodules are palpated per rec- 
tum, these are injected perineally with 
more radioactive gold. Additional peri- 
neal injections are made as indications 
arise. As many as four or five additional 
injections have been made, and this pro- 
cedure is used with increasing frequency. 
In some cases, all signs of persistent neo- 
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TaBLE II: ResuLTS IN 70 CASES OF PRosTATIC CARCINOMA WITH NO Gross LyMPH NoDE INVOLVEMENT 


June 1, 1953 


Size of : 
Prostate ne Alive — 
With Ca Without C: 

+ 2 

4. 10 17 

+ + + q) 5 

ro ae Oe 8 ] ] 

TOTALS 20 25 


June 1, 1954 


- Alive 
Dead With Ca 


Without Ca Dead 
3 l / 
10 5 19 13 
S 6 l 1S 
} l 5 


25 1] 22 37 


TABLE III: RESULTS IN 30 CASES OF PROSTATIC CARCINOMA WITH GROSS NODE INVOLVEMENT 


June 1, 1953 


Size of 
Prostate " Alive . 
With Ca Without Ca 
4+ +4 4 3 
++ + 3 
++++ o 
TOTALS 13 6 


plasm have been made to disappear with 
this method of treatment. 


COMPLICATIONS 


Among the first 50 patients, there were 
7 who had rectal ulceration. Four of these 
required colostomy. In | patient in this 
group urinary calculi developed in the 
prostatic region. In the next 50 cases 
there were no rectal complications, but 
calculi occurred in 3. In the last 52 pa- 
tients, whom we have observed from one to 
two years, there were still no rectal compli- 
cations, but 6 had calculi. It can be seen, 
therefore, that with a refinement of technic 
and a realization of the factors which pro- 
duce rectal ulceration, this complication 
can be eliminated, since in none of the 
last 102 cases did it develop. The compli- 
cations are shown in Table I. 


RESULTS 


At the time of our analysis of the first 
20 cases studied in detail and observed 
from six to seventeen months, 27 patients 
were alive without evidence of clinical 
disease and 7 had died without evidence of 
carcinoma. We have now analyzed 100 
cases proved by biopsy and approached 
through a retropubic incision, studying 
them on June 1, 1953, and again on June 
1,1954. These we have divided according 
to the size of the primary mass, designat- 


June 1, 1954 


Alive 


Dead With Ca Without Ca Dead 


10 


ing them | to 4 plus. Since all patients 
were operated upon retropubically, in- 
volvement or non-involvement of lymph 
nodes was also determined. There were 
70 cases without gross involvement of the 
lymph nodes and 30 with lymph node in- 
volvement. In June 1953, twenty-four 
to twenty-seven months after treatment, 
20 of the patients without involvement of 
lymph nodes were alive with evidence of 
carcinoma, 25 were alive without evidence 
of disease, and 25 had died (Table II). 
Of the 30 with lymph node involvement, 13 
were alive with evidence of carcinoma, 6 
were alive without disease and 11 were 
dead (Table III). Of the total, therefore, 
there were 33 alive with disease, 31 alive 
without evidence of disease, and 36 dead. 
One year later, June 1954, a study of the 
same 100 cases showed that % of the 20 who 
had been alive with evidence of disease and 
with uninvolved lymph nodes had died, 
and 3 of those who were thought not to 
have disease had also died. Of the group 
with obvious lymph node involvement, 6 
of those with disease in 1958 died, whereas 
all 6 without evidence of disease still re- 
mained alive and well. Of the 100 pa- 
tients, therefore, observed from twenty- 
four to thirty-nine months, 46 were still 
alive, 18 with obvious carcinoma and 28 
without evidence of neoplasm, while 54 
were dead (Table IV). It is interesting 
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TABLE IV: RESULTS IN First 100 CASES OF PROSTATIC CARCINOMA TREATED WITH RADIOACTIVE GOLD Ry 


RETROPUBIC APPROACH AND FOLLOWED AS OF JUNE 1953 AND JUNE 1954 


June 1, 1953 


Lymph Nodes ee Alive —_ 


With Ca Without C: 
No gross involvement 20 25 
Gross involvement 13 6 
33 31 
SS ee 
TOTALS 64 


that of the first 50 deaths, 13 were due to 
causes other than prostatic carcinoma. 

In addition to the 100 cases analyzed 
above, 52 patients have been followed for 
a period of one to two years. In this 
group there were 29 in whom no nodes were 
involved.. Of this number, 5 died of carci- 
noma, 1 died of a cause other than carci- 
noma, 10 are alive with clinical evidence of 
disease, and 13 are alive without evidence 
of neoplasm. Negative biopsies were ob- 
tained in 14 of the first 100 cases and 5 
of the second 52 cases. 

In addition to the preceding 152 cases, 
there were 35 in which retropubic explora- 
tion was not undertaken because of the 
general condition of the patients. These 
lesions were injected perineally (33 cases), 
transrectally (1 case), or transurethrally 
(1 case). Briefly our technic is as follows: 

The mass of the primary lesion is esti- 
mated and is injected with radioactive 
gold in the amount, approximately, of 2 
mc per gram of tissue. About 10 to 12 
c.c. of material are used for the average 
neoplasm, with a dosage of from S80 to 125 
me. We regard 175 mc as a maximum 
dose and the millicurie-gram ratio is re- 
duced when very large tumors are treated. 
It is important to inject small amounts of 
material under considerable pressure, since 
the injection of large amounts forms path- 
ways which prevent adequate distribution 
throughout the neoplasm. We are now 
of the opinion that the judicious use of 
surgery and multiple small injections of 
Au™ will give the best results. Only a 
small mass can be injected with sufficient 
material to sterilize it. The destruction 
of large amounts of tumor may result in a 





, June 1, 1954 
— Alive — 
Dead With Ca Without Ca Dead 


25 1 
11 


37 
6 17 


necrotic mass, and it may become neces- 
sary to remove this by open surgery or by 
transurethral resection. It is in these 
masses of necrotic tissue that the calculi 
form. These calculi are small and can be 
removed with a resectoscope or crushed 
and washed out. 


SUMMARY 


One hundred cases of Group II carci- 
noma of the prostate treated by interstitial 
radiation with radioactive gold inserted 
through a retropubic incision were followed 
from fifteen to twenty-seven months and 
were studied again one year later. Fifty- 
two additional cases have been followed 
for a minimum of one year and a maximum 
of two years. A study of these cases in- 
dicates that rectal complications can be 
eliminated by careful usage of the radio- 
active material, with only one significant 
complication remaining, 7.e., calculus for- 
mation in the sloughing tissue. Expe- 
rience indicates, also, that it is practically 
impossible to sterilize any except the 
smallest of neoplasms with radioactive 
material alone. We have therefore re- 
sorted to surgical removal of the tumor be- 
fore or after interstitial injection of the 
Au'*, Time and method of surgical re- 
moval and of additional injection are in- 
dividualized for each patient. Subsequent 
perineal injections must be done for re- 
sidual neoplastic masses. 

Of the first 100 patients followed from 
twenty-four to thirty-nine months (to 
June 1, 1954), 46 were alive, 18 with disease 
and 28 without disease; 54 were dead. 
That is, 28 per cent had no clinical evi- 
dence of neoplasm over a period of observa- 
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tion of at least twenty-four months. At 
least 13 died of causes other than carci- 
noma. Since all of these patients would 
eventually die of cancer if treated pallia- 
tively, it seems worth while to continue this 
method in an effort to save some. 

University Hospitals 

Iowa City, Iowa 





REFERENCES 


FLocks, R. H., Kerr, H. D., Evxins, H. B., AND 
Cup, D.: Treatment of Carcinoma of the Prostate by 
Interstitial Radiation with Radio-active Gold (Au 198). 
A Preliminary Report. J. Urol. 68: 510-522, August 
1952. 

Kerr, H. D., Frocks, R. H., Evxins, H. B., ANnp 
Cup, D.: Treatment of Moderately Advanced Car- 
cinoma of the Prostate with Radioactive Gold. Am. J. 
Roentgenol. 69: 969-977, June 1953. 


SUMARIO 


Estudio Subsiguiente de Cien Casos de Carcinoma de la Prdstata, Tratados con 
Oro Radioactivo 


Cien casos de carcinoma prostatico del 
Grupo II, tratados por radiaci6n intersticial 
con oro radioactivo introducido a través de 
una incisién retroptbica, fueron man- 
tenidos en observacién durante quince a 
veintisiete meses y estudiados de nuevo un 
afio mas tarde. Otros 52 casos han sido 
mantenidos en observacién por un minimo 
de un afio y un maximo de dos afios. El 
estudio de estos casos indica que cabe eli- 
minar las complicaciones rectales mediante 
el uso cuidadoso de la substancia radio- 
activa, restando un sola complicaci6én im- 
portante, a saber, la formacién de calculos 
en el tejido en vias de esfacelamiento. 
La experiencia indica, ademas, que es casi 
imposible esterilizar ninguna neoplasia, 
excepto las mas pequefias, con substancias 
radioactivas por si solas, por lo cual los 
AA. han recurrido a la extirpacién qui- 
rirgica del tumor antes o después de la 





inyecci6On intersticial de Au™. La épocay 
el método de la extirpacién cruenta y de las 
nuevas inyecciones se individualizan para 
cadaenfermo. Hay que aplicar inyecciones 
perineales subsiguientes para las tumefac- 
ciones neoplasicas residuales. 

De los primeros 100 enfermos mantenidos 
en observacién de veinticuatro a treinta y 
nueve meses (hasta el 1° de Junio de 1954), 
46 estaban vivos, 18 con enfermedad y 28 
sin ella; 54 habian muerto. En otras 
palabras, 28 por ciento no tuvieron signos 
clinicos de neoplasia durante un periodo de 
observacién a lo menos de veinticuatro 
meses. A lo menos 13 de los 54 enfermos 
fallecidos murieron de causas distintas de 
carcinoma. Como todos estos sujetos 
moririan con el tiempo de cancer si se les 
tratara paliativamente, parece que vale la 
pena continuar este método de ataque con 
mira a salvar a algunos de ellos. 











radia- 


ULMONARY 
tion therapy of carcinoma of the 
breast have been reported frequently with 


changes following 


the use of direct portals. In an attempt to 
deliver adequate radiation to tumor-bear- 
ing tissue and at the same time to avoid 
excessive damage to the lungs, tangential 
therapy has been used in many countries 
since 1926 (13). With the establishment 
of the Radiation Therapy Department at 
Memorial Center (New York) six years 
ago, this technic was adopted for irradia- 
tion of all inoperable, postoperative, and 
some recurrent breast carcinomas. It is 
the purpose of this paper to demonstrate 
that a tangential technic decreases the 
incidence and severity of post-irradiation 
pneumonitis. 


REVIEW OF LITERATURE 


Pulmonary changes following roentgen 
treatment of breast carcinoma were first 
described by Groover, Christie, and Mer- 
ritt in 1923 (10). From 1923 to 1942 many 
reports appeared in the literature regard- 
ing the pathology, incidence, radiographic 
appearance, and clinical signs of pul- 
monary damage following irradiation of 
cancer of the breast. In the latter year 
a comprehensive review of the effects of 
radiation on the lung was given by Warren 
(24). 

The pathology of radiation pneumonitis 
is essentially that of an inflammation. 
There are edema, congestion, lymphangiec- 
tasis, inflammatory cell infiltration, an 
increased mucus secretion, and desquama- 
tion of the alveolar and bronchial epithe- 
lium followed by regeneration. Warren 
and Spencer (25) described a ‘hyaline 
membrane”’ in the alveoli as a reliable 
diagnostic sign of radiation injury. If the 
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reaction is mild, it subsides in a few weeks 
or months and leaves little or no evidence 
of inflammation. In severe cases the in- 
flammatory changes become chronic and 
may persist for months or years. There 
are excessive proliferation of connective 
tissue, chiefly in the alveolar wall, hyalini- 
zation and thickening of blood vessel coats, 
areas of atelectasis, emphysema, and fibro- 
sis. Age and arteriosclerosis have been 
suggested by McIntosh and Spitz (19) as 
factors enhancing the severity of pneu- 
monitis. They pointed out that fibrosis 
resulted from the repair of damage caused 
by radiation, but Warren and Spencer 
(25) thought that secondary infection was 
more likely responsible. 

The symptoms of radiation pneumonitis 
vary from an occasional cough or slight 
malaise to an acute febrile illness with 
chest pain, constant cough, and severe 
dyspnea. The period of fever is usually 
brief, but the pain, cough, and dyspnea 
may last several weeks, and in the more 
severe cases become chronic. In extreme 
cases, congestive heart failure after several 
years of chronic progressive pneumonitis 
has been reported by Freid and Gold- 
berg (9). 

Leach (17) found that patients with 
chronic irradiation ‘‘pleuropneumonitis”’ 
had an increased ventilation rate, a re- 
duced complementary phase of vital capac- 
ity, and a low oxygen absorption. 

The roentgen diagnosis of radiation 
pneumonitis depends on the clinical his- 
tory, the previous appearance of the lungs, 
and the development of an area of increased 
density on the irradiated side. The in- 
creased density is sometimes homogeneous 
but is usually irregular, patchy, and linear. 
It tends to start in the hilar area and then 
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spread peripherally. In mild cases it may 
completely resolve within a few weeks. 
In severe cases the density becomes more 
irregular and extensive and may involve 
the entire lung; there may also be dis- 
placement of the mediastinum to the 
affected side and elevation of the dia- 
phragm. The whole process may slowly 
regress in a period of months or even one 
or two years and the appearance of the 
lung return to normal. In other instances 
residual fibrosis persists, appearing in the 
roentgenograms as linear or (less com- 
monly) patchy areas of density, with re- 
traction and compensatory emphysema of 
the surrounding tissues. 


IRRADIATION WITH DIRECT BEAMS 


The incidence of pulmonary changes 
following irradiation of carcinoma of the 
breast by direct portal technic varies from 
22 to 60 per cent. The lower figure is 
usually reported in selected series, but 
the higher is probably more accurate. 

The technics of direct portal treatment 
From 


reported in the literature vary. 
two to five fields have been used, including 


the following: supraclavicular anterior, 
supraclavicular posterior, axillary direct, 
chest wall medial, and chest wall lateral. 
The dosage given to each portal has varied 
from 750 to 2,000 r in air, and sometimes 
two or more courses of treatment have 
been given. 

Leach, Farrow, Foote and Wawro (18) 
in 1942 reported 77 cases (22.1 per cent) 
with roentgenologic evidence of pneumoni- 
tis in a series of 347 patients receiving 
radiation therapy for carcinoma of the 
breast by a direct portal technic at the 
Memorial Center, but roentgen studies 
were made only when symptoms suggesting 
pneumonitis were present. Widmann (27) 
reported roentgenologic evidence of pul- 
monary fibrosis in 22 per cent of a series of 
273 patients, but his series did not include 
the presumably larger number of cases of 
pneumonitis which did not progress to 
fibrosis. 

McIntosh and Spitz (19) followed by 
,Serial roentgenograms 60 patients who had 
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received roentgen therapy and found 36 
(60 per cent) with radiologic evidence of 
pneumonitis. In 15 cases (42 per cent) 
this was of severe degree, as indicated 
by an extensive exudative process in the 
lung, with marked retraction of the me- 
diastinum to the affected side and eleva- 
tion of the diaphragm at an early stage, 
presumably due to atelectasis. Eleven 
patients (18.3 per cent of the total 60) had 
symptoms. 

McPhee reviewed the 119 cases irradi- 
ated with direct portal technic at Memorial 
Center in 1939. Only 69 had satisfactory 
follow-up roentgenograms of the chest, 
and 44 (63 per cent) showed irradiation 
changes in the lungs. Even if the 50 
cases not followed roentgenographically 
were all assumed to have had no radiation 
changes, the incidence would still be 37 per 
cent. Of the 44 cases of pneumonitis, at 
least 9 progressed to extensive pulmonary 
fibrosis. 


IRRADIATION WITH TANGENTIAL BEAMS 


We have found only one report on the 
incidence of pulmonary changes following 
the treatment of carcinoma of the breast 
with a tangential technic. Engelstad (5) 
reviewed 386 cases of breast carcinoma and 
reported 21 cases (5.4 per cent) of pneu- 
monitis following roentgen and /or radium 
therapy. Of the 21 cases, however, only 
5 received roentgen therapy alone; 11 had 
radium therapy, and in 5 both were used. 

The technic to be described here is de- 
signed to irradiate adequately the breast 
and chest wall, the lymphatic channels, and 
the regional lymph nodes en bloc, and to 
avoid irradiation of the lung as much as 
possible. It has been utilized in the De- 
partment of Radiation Therapy of Me- 
morial Center since 1949. 

Three fields are used: medial tangential, 
lateral tangential, and supraclavicular. 
The medial and lateral fields are tangential 
to the chest wall and cover this as well 
as the axilla and the internal mammary, 
the infraclavicular, and part of the supra- 
clavicular lymphatic areas. The average 
length of each tangential field is 26 cm., 























Fig. 1. 


Figs. 2 and 3. 





Application of the protractor. 





Medial tangential field without bolus (left) and with bolus (right). 
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the width 12 cm. The skin edge of the 
medial field is on a line 2 cm. beyond the 
mid-line of the sternum away from the side 
being treated. The posterior margin of the 
lateral tangential field lies along the pos- 
terior axillary line. The requisite angula- 
tion of these two beams is found by meas- 
urement with a protractor (Fig. 1), due 
correction being made for the divergence 
of the x-ray beam. The patient is treated 
in the supine position (Figs. 2—5), but if the 
x-ray apparatus is not fully flexible, the 
lateral tangential field may be satisfactorily 
applied in the prone position (Fig. 6). 
The supraclavicular field has an average 
size of 14 X 17 cm., and is directed parallel 
to the sagittal plane of the body, to afford 
irradiation of the supraclavicular and 
axillary lymphatic areas, the chest wall, 
and the internal mammary nodes. The 
boundary rays of this field are as follows: 
(a) medial, passing through the sternal 
notch; (d) posterior, along the anterior 
border of the trapezius muscle; (c) lateral, 
in the posterior axillary line with the arm 
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abducted to 90°; (d) anterior, 2 cm. an- 
terior to the most prominent part of the 
breast or chest wall (Figs. 7 and 8). 

Bolus bags are packed on the chest wall 
with all fields, in order fully to utilize 
back-scatter and to facilitate accurate 
































Fig. 7. Supraclavicular field without bolus 
Fig. 8. Supraclavicular field with bolus 





dose calculation. The surface of the bags is 
covered with lead-rubber to confine scatter 
to the volume being treated. The treat- 
ment is planned to deliver a “‘tumor dose”’ 
of 3,500 to 4,000 r—calculated at the 
point of intersection of the central axes of 
the three fields—in three and one-half to 
four weeks (seventeen to twenty treatment 
days). The average daily skin dose is 
approximately 500 r, and the “‘tumor dose”’ 
of 4,000 r is obtained by delivering a skin 
dose of 2,500 to 3,000 r to the supraclavicu- 
lar field and 4,000 to 5,000 r each to the 
medial and lateral tangential fields. The 
term ‘‘skin dose’’ actually designates the 
dose delivered to the surface of the bolus 
bags at the portal face. The physical 
factors used in postoperative cases are 
250 kv, 1.5 mm. Cu filtration, h.v.l. 2.0 


. 4. Lateral tangential field without bolus. mm. Cu, 52 cm. T.S.D., output approxi- 
m ‘ig. 5. Lateral tangential field with bolus. > 5 +/mi 
Fig. 6. Lateral tangential field with patient in the mately 65 r/minute. 


prone position. The inoperable and the recurrent cases 
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are treated in the same way as the post- 
operative cases, except that 1,000 kv 
(h.v.l. 3.4 mm. Pb, 1.6 mm. W and 8 mm. 
Cu filtration, 100 cm. T.S.D., output 
approximately 50 r/minute) is preferred to 
250 kv because of greater penetration and 
better dose distribution. The ‘tumor 
dose”’ ranges from 4,000 r in four weeks to 
6,000 r in seven weeks. 


LUNG DOSAGE 


Measurements have been made of radia- 
tion dosage in a presdwood phantom con- 
structed in the shape of an average female, 
with cork material used for the lungs. 
With the tangential technic and a tumor 
dose of 4,000 r at 250 kv, the maximum 
dose in the “‘lung’’ was 3,100 r, limited to 
the periphery immediately subjacent to 
the chest wall. 

With a direct portal technic typical of 
those in former use (air doses of 1,500 r to 
each of two areas of the chest wall, 1,750 r 
into the axilla, and 2,000 r to each of two 
supraclavicular areas), the maximum dose 
measured in the “‘lung’’ was 4,050 r, in the 
upper lobe. The “tumor dose’’ with this 
technic is not homogeneous, and in most 
areas is not more than 3,000 r, so that a 
direct comparison of the “lung doses” 
with those of the tangential technic is not 
possible. 

With tangential irradiation and a tumor 
dose of 5,000 r at 1,000 kv, the maximum 
“lung’’ dosage was 4,500 r in an anterior 
superficial part of the upper lobe. De- 
tails of the dosage measurements in differ- 
ent areas will be reported in another paper 
(29). 


MATERIAL 

All cases receiving roentgen therapy 
with the above tangential technic be- 
tween Jan. 1, 1949, and June 30, 1953, 
were reviewed. 

Cases which received direct portal ther- 
apy to the lungs, pleura, mediastinum or 
chest wall for metastases either before or 
after the tangential treatment were ex- 
cluded. Of the 220 patients treated only 
with tangential fields, 144 had adequate 
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follow-up roentgenograms of the chest. 
In 4 of these, extensive pulmonary metas- 
tases and massive pleural effusion de- 
veloped and so obscured the lungs that no 
evaluation of the irradiation effect could 
be made. The remaining 140 cases form 
the subject of the following analysis. 


ROENTGENOGRAPHIC FINDINGS 


The roentgen appearance of irradiation 
changes in the lung is not specific, but if a 
pretreatment chest roentgenogram is nega- 
tive, and if, following therapy, there are 
unilateral changes as outlined above, con- 
fined to the irradiated side, the diagnosis 
can be made with reasonable certainty. 

Radiation pneumonitis varies greatly in 
extent, severity, and chronicity, so that it 
is advisable to analyze and compare the 
cases not only according to the extent of 
lung involved, but also as to the subsequent 
course as shown by serial roentgenograms 
with particular reference to the persistence 
of pulmonary changes. 

McIntosh and Spitz (19) divided their 
cases into four grades according to the ex- 
tent of lung involvement, shift of the 
mediastinum, elevation of the diaphragm, 
etc. We have divided our material into 
three grades, as follows: 


Grade I. Minimal: Increase in pul- 
monary markings with pres- 
ence of increased density of a 
small area, less than a quarter 
of the lung. 

Moderate: Involvement of 
more than a quarter but less 
than half of the lung. There 
may or may not be slight 
shift of the mediastinum to 
the affected side, elevation 
of the diaphragm, or pleural 
reaction. 

Grade III. Extensive: Involvement of 
more than half of the lung. 
There are usually shift of the 
mediastinum to the affected 
side and elevation of the 
diaphragm, and there may 
also be pleural reaction. 


Grade II. 
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TABLE I: INCIDENCE OF ROENTGENOGRAPHIC SIGNS lowing irradiation at 250 kv, roentgeno- 
OF RADIATION PNEUMONITIS ; : m 
a Se graphic signs of the process were first ob- 
—_ of —_ Number of Cases served from six weeks to three months 
ases 4 soca . Tv 
Bvaluated Vth Pueumonitis after completion of therapy. Two pa- 
350 kv 91 ~ 6(66%) tients had minimal degrees of pneumonitis 
1,900 kv 49 12 (24.5%) (Grade I) and 4 a moderate degree (Grade 
: "Tora 140 18 (12.8%) II). In all 6 cases there was resolution 
; — = a ~~~ within six months of onset; in 5 cases 
F TABLE II: EXTENT AND PERSISTENCE OF RADIATION PNEUMONITIS 
in Group 1 a Group 2 Died of 
ory — Group 3 Mette 
Cases Mae oh Mor a Little or | Less Than 6 
with . onths a Months ; No Resolu- Months 
Pneumonitis l(a) 1(b) 2a) | 2b) tion over after Ap- 
No Minimal No Minimal 1 Year | aaennene _of 
Residue | Residue Residue | Residue Pneumonitis 
250 kv 
Grade I. Minimal 2 2 | 
Grade II. Moderate 4 3 1 
Grade III. Extensive 
TOTAL 6 5 1 
1,000 kv 
Grade I. Minimal 4 1 3 
Grade II. Moderate 6 | 1 1 | 4 
Grade III. Extensive 2 _ 1 
TOTAL 12 1 5 1 | 1 4 
The subsequent course of pneumonitis resolution was complete and these were 


is also classified into three groups: 


Group 1. Resolution of pneumonitis 
within six months of onset. 

(a) No radiographic evidence 
of residue. 

(6) Minimal residue. 

Resolution of pneumonitis 
within six months to one 
year of onset. 

(a) No residue. 

(6) Minimal residue. 

Little or no resolution over 
one year after onset. 


eT 


Group 2. 





Group 3. 


By “minimal residue’’ we mean a very 
small amount of fibrotic change; anything 
more than this places the case in the next 
group, since the process of pneumonitis and 
resolution may be continuing. 

Of the 140 cases reviewed, 91 were 
treated with 250-kv roentgen rays, and 49 
with 1,000-kv roentgen rays. Radiation 
pneumonitis was found in 6.6 per cent of 
the 250-kv cases, and in 24.5 per cent of 
the 1,000-kv cases (Table I). 

In the 6 patients with pneumonitis fol- 
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placed in Group 1(a), while the sixth case, 
with a narrow band of fibrosis, was placed 
in Group 1(4). Following 1,000-kv roent- 
gen therapy, 12 patients showed signs of 
pneumonitis. The earliest onset was one 
week after completion of therapy, and the 
latest three and one-half months. In 4 of 
the 12 patients the pneumonitis was mini- 
mal (Grade I); 6 had moderate (Grade IT), 
and 2 extensive (Grade III) involvement. 
On follow-up roentgenography, 1 case with 
complete resolution within six months was 
placed in Group I(a); 5 cases with resolu- 
tion within six months, but with residual 
minimal fibrosis, were placed in Group 
1(b); 1 case with resolution within one 
year, leaving minimal residue, was placed 
in Group 2(6); and 1 case with no resolu- 
tion within one year after onset was placed 
in Group 3. This last however, 
showed commencement of resolution four- 
teen months after onset. In the remaining 
4 cases, death from generalized metastases 
less than six months after the onset of 
pneumonitis prevented further evaluation 
(Table II). In none of our cases was there 


case, 














Fig. 9. Case I 
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Pre-treatment roentgenogram: chest negative. 











Fig. 10. Case I. Roentgenogram obtained two and a half months after completion of x-ray therapy, showing 
pneumonitis of right lung (Grade II). The only symptom was slight cough. 
TABLE III: INCIDENCE OF SYMPTOMS OF PNEUMONITIS 
250 kv (91 Cases Treated) 1,000 kv (49 Cases Treated ) 
With With With With — Totals ~ 
Pneumonitis Symptoms Pneumonitis Symptoms Cases Symptoms 
Grade I. Minimal 2 | 4 0 6 l 
Grade II. Moderate 4 3 6 3 10 6 
Grade III. Extensive 0 0 2 1 2 l 
6 4 (4% of 2 4(8% of | 18 8 (6%) 
total) total) 





marked shift of the mediastinum to the 
affected side or elevation of the diaphragm. 
In only 2 was a pleural reaction observed. 

Location of Pulmonary Changes: A\l- 
though it might have been expected that 
the supraclavicular field would produce 
pneumonitis confined to the upper lobe, the 
number of cases with lower or middle lung 
fields affected were just as many as those 
with upper lobe involvement. Lateral 
or stereoscopic roentgenograms revealed 
the changes to be situated anteriorly in 
most instances, and in 2 cases the changes 
were localized in the lung tissue just be- 
neath the anterior rib cage. 


CLINICAL ASPECTS 


Age of Patients: In this series no corre- 
lation between the age of the patient and 
the occurrence of radiation pneumonitis 
was found. 


The youngest patient with 





pneumonitis was thirty years of age, and 
the oldest seventy-five years. 

Symptoms: Of the 18 patients with 
pneumonitis, 10 had no respiratory symp- 
toms and 8 presented symptoms around the 
time of appearance of roentgenographic 
changes. The symptoms were chest pain, 
cough, and low-grade fever for one week in 
1 patient, fever alone for a brief period in 
2 patients, slight cough alone in 1 patient, 
and dyspnea lasting two to twelve months 
in 4 patients. The distribution of the 
patients with symptoms according to the 
degree of pneumonitis is presented in Table 
ITI. 


CASE REPORTS 


Case I: A 50-year-old white female had a right 
radical mastectomy for carcinoma of the breast on 
Feb. 6, 1951. Postoperative roentgen therapy at 
250 kv was begun on March 30, 1951, and a ‘‘tumor 
dose” of 3,750 r was delivered in three and a half 
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weeks. At completion of therapy, there was a mild 
skin erythema, which became more marked in the 
next two weeks, with moist desquamation develop- 
ing in the posterior axillary area, healing within 
two weeks. The chest roentgenogram taken on 
July 12, 1951, two and one-half months after the 
completion of therapy, revealed an area of increased 
density with irregular margins in the right middle 
lung field, interpreted as pneumonitis, Grade II 
(Figs. 9 and 10). The patient had only a slight 
cough and no other symptoms. Roentgenograms 
taken Oct. 6, 1951, showed a residual band of fibro- 
sis in the right upper lung, (Fig. 11), placing the 
case in Group 1 (0). 


Case II: A 45-year-old white female first at- 
tended Memorial Center in June 1952, with an in- 
flammatory carcinoma of the left breast. Radiation 
therapy, 1,000 kv, was begun on July 24, 1952, and 
a tumor dose of 4,000 r was delivered in twenty-eight 
days. The skin showed dry desquamation and 
moderate tanning, and the tumor regressed 90 per 
cent. Chest roentgenograms taken on Nov. 5, 
two and one-half months after treatment, revealed 
increased markings and irregular patchy densities 
located anteriorly in the left lung, pneumonitis 
Grade II (Figs. 12-14). Pneumonitis resolved 
within seven months, leaving minimal fibrosis, 
placing the case in Group 2(b) (Fig. 15). No 
symptoms developed. 


Case III: A 56-year-old white female had noticed 
a mass in her right breast for more than a year. 
When she was first seen in Memorial Center, there 
were retraction of the nipple, involvement of the 
skin, and palpably enlarged lymph nodes in both 
axillae. Aspiration biopsy of the right breast and of 
a left axillary node were both positive for carci- 
noma, Treatment with 1,000-kv roentgen rays 
was begun on March 1, 1953, and a tumor dose 
of 4,900 r was delivered in six weeks. The skin 
showed only moderate tanning, and there was 75 
per cent tumor regression. A roentgenogram taken 
on July 1, three and one-half months after the 
completion of radiation therapy, showed irregular 
patchy and linear areas of increased density in the 
medial aspect of the right lung, which later extended 
to involve the more peripheral portion of the lung 
field, pneumonitis Grade III (Figs. 16-18). A 
roentgenogram taken on Dec. 24, 1953, five months 
after the onset of pneumonitis, showed almost 
complete resolution except for minimal haziness 
and prominent markings in the right lower lung 
field, placing the case in Group 1(b) (Fig. 19). 
The patient had no symptoms referable to the pneu- 
monitis. 


DISCUSSION 


In reviewing the literature, it is apparent 
that a number of different terms have been 
applied to the changes under discussion in 
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Fig. 11. Case I. Roentgenogram obtained two 
months after onset of pneumonitis, showing a narrow 
band of fibrosis in the right upper lung. This case 
falls in Group 1(d). 


this paper. Among the names used have 
been radiation pulmonitis, radiation pleu- 
ropneumonitis, radiation reaction in the 
lungs, postradiation changes in the lungs, 
irradiation injury of the lungs, irradiation 
effects in the lungs, radiation lung fibrosis. 
In so far as can be determined, the authors 
in general seem to be discussing essentially 
the same basic process which was described 
briefly in a foregoing section of this paper. 
We suggest, therefore, that one term be 
selected which is typical of the process as a 
whole. It is evident that the changes 
which occur involve the blood vessels, con- 
nective tissue, the epithelial lining of the 
lungs, and sometimes the mesothelium 
of the pleura. Since these changes are 
essentially inflammatory, the term radia- 
tion pneumonitis is perhaps the most 
satisfactory for general use. The process 
may be considered to have a phase which 
is predominantly an exudative reaction, 
and which may either resolve, leaving no 
radiologically detectable changes, or may 
srogress to a late phase with fibrosis as the 
dominant feature. The term radiation 
fibrosis should be restricted to this later 
phase, with the typical roentgenographic 
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Fig. 12. Case II. 
slightly higher than the right. 

Fig. 13. Case II. 
Pneumonitis of the left middle lung field (Grade IT). 

Fig. 14. Case II 

Fig. 15. Case II. 
Group 2(+). 


picture of linear strands of fibrous tissue 
with retraction and compensatory emphy- 
sema of the surrounding tissue. 

The term pleuropulmonitis is inap- 
propriate because pleural reaction is un- 
usual in the reported series of patients and 
because, as shown by Warren and Gates 
(23) in experimental animals, the pleura is 


Pre-irradiation roentgenogram, essentially negative. 


May 1955 


The left leaf of the diaphragm is 


Roentgenogram obtained two and a half months after completion of roentgen therapy. 
No symptoms developed. 

Lateral view of the chest showing anterior location of the pneumonitis. 

Resolution of pneumonitis within seven months. 


Minimal fibrosis of left middle lung 


less damaged by ionizing radiation than 


In our 158 
9 


the parenchyma of the lung. 
cases of pneumonitis, for example, only 
showed a pleural reaction. 

In the management of breast cancer, 
irradiation of local extensions, the lym- 
phatic channels, and regional lymph node 
metastases is in general desirable, so that 























Case IIT. 
Case III. 


Fig. 16. 
Fig. 17. 
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Pre-irradiation roentgenogram, essentially negative 
Roentgenogram obtained three and a half months after completion of roentgen therapy. 


Pneumonitis involving chiefly the medial aspect of the right lung 


Fig. 18. Case III. 


veloped. 
Fig. 19. CaselIlII. 
density in right lower lung. 


exposure of that part of the lung im- 
mediately subjacent to the chest wall is 
unavoidable. With the direct portal tech- 
nics, however, much more than this un- 
avoidable minimum is irradiated, result- 
ing in an unnecessarily high incidence of 
radiation pneumonitis. In the 120 to 250- 


kv range of roentgen therapy, radiation 
pneumonitis develops in approximately 
60 per cent of cases. 


With the tangential 


Roentgenogram obtained one month after that in Fig. 17. 
extended to involve the more peripheral portion of the lung field (pneumonitis Grade III) 


Roentgenogram obtained five months after the onset of pneumonitis. 


The irregular densities have 
No symptoms de- 


Minimal residual 


technic, and with tumor dose levels of 
3,500—4,000 r at 250 kv, the incidence of 
radiation pneumonitis was only 7 per cent. 
Furthermore, in approximately 20 per 
cent of cases extensive pulmonary fibrosis 
has developed after direct portal irradia- 
tion, while only 1 of 100 patients (1 per 
cent) had pulmonary fibrosis—and that of 
minimal degree—after tangential irradia- 
tion. 
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It is thus clearly demonstrated that both 
the incidence and the severity of radiation 
pneumonitis can be reduced by the use of 
the tangential technic, and that the direct 
portal technic should be abandoned. 

It is obvious that the frequency and 
severity of radiation pneumonitis will be 
proportional to the tumor dose. With in- 
tensive fractionated roentgen therapy in 
the 180 to 250-kv range, the skin reaction 
is the limiting factor in tumor dosage. A 
larger and more adequate tumor dose 
without excessive skin reaction requires 
either extensive protraction in time 
eight to fourteen weeks in Baclesse’s 
method—or the use of supervoltage roent- 
gen rays; but an increased incidence of 
radiation pneumonitis would then be ex- 
pected. With 1,000-kv roentgen therapy 
and tumor dose levels of 4,000 to 6,000 r 
in four to seven weeks, 25 per cent of cases 
showed radiation pneumonitis; but, as 
there was only one instance of severe and 
persistent roentgenographic change, the 
value of a tangential technic in protecting 
the lung is again demonstrated. 

The roentgenographic signs of radiation 
pneumonitis are fortunately often un- 
accompanied by symptoms. If the com- 
parison of direct portal and tangential tech- 
nics is restricted to symptomatic radiation 
pneumonitis, 18 per cent of the patients 
irradiated through direct portals had symp- 
toms of pneumonitis, as against only 6 
per cent receiving tangential irradiation 
4 per cent with 250-kv and 8 per cent 
with 1,000-kv irradiation (Table ITI). 


SUMMARY 


1. A brief review of radiation pneumo- 
nitis as a sequel to the treatment of cancer 
of the breast is presented. 

2. The roentgenographic diagnosis of 
radiation pneumonitis is discussed, and a 
classification, according to the extent of the 
process and its persistence, is proposed, so 
that a valid comparison of its frequency 
and severity following different radiation 
technics can be made. 

3. Radiation pneumonitis cannot be 
arbitrarily divided into acute (exudative) 
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and chronic (fibrotic) stages, for the one 
may merge imperceptibly into the other, 
and complete or partial resolution may 
occur both in the early and later phases of 
the process. 

4. The term radiation pneumonitis 
should replace the variety of descriptive 
terms formerly used, and the term radia- 
tion fibrosis of the lung should be restricted 
to those cases with roentgenographic evi- 
dence of linear strands of fibrous tissue with 
retraction and compensatory emphysema 
of the surrounding tissue. 

5. In roentgen-ray therapy (120 to 
250 kv) for breast carcinoma, the direct 
portal technics produce radiation pneumo- 
nitis in at least 22 per cent of cases, and the 
evidence indicates that the true incidence 
may be about 60 percent. The tangential 
technic (250 kv) produces radiation pneu- 
monitis in only 7 per cent of cases. 

6. With the direct portal technic, ex- 

tensive pulmonary fibrosis occurs in ap- 
proximately 20 per cent of cases, but only 
1 of 100 patients (1 per cent) was found to 
have minimal pulmonary fibrosis following 
tangential therapy. 
7. A three-field tangential technic is 
described by which a fairly homogeneous 
tumor dose of 3,500 to 4,000 r (250 kv) can 
be delivered in three and a half to four 
weeks to the breast, chest wall, and axii- 
lary, supraclavicular and internal mam- 
mary areas. 

8. With the same three-field tangential 
technic, using supervoltage (1,000 kv), 
tumor doses up to 6,000 r have been pos- 
sible in six to seven weeks, but the inci- 
dence of radiation pneumonitis is increased 
to 25 per cent; the radiation fibrosis that 
resulted, however, was minimal in the 
majority of the cases. There was only one 
instance of pneumonitis persisting for more 
than twelve months. 

9. Roentgenographic signs of radiation 
pneumonitis are not necessarily accom- 
panied by symptoms. 

10. Symptoms of pneumonitis (e.g., 
fever, cough, pain, dyspnea) occurred in 
18 per cent of the patients irradiated at 
120 to 250 kv through direct portals, in 4 
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per cent of those irradiated with a tangen- 
tial technic at 250 kv, and in 8 per cent 
of those irradiated with a _ tangential 
technic at 1,000 kv. 

11. In the radiation therapy of breast 
cancer, a tangential technic is preferable to 
a direct portal technic. 


444 East 68th St. 
New York 21, N. Y. 
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SUMARIO 


Neumonitis Consecutiva a Radioterapia del Cancer Mamario con la Técnica Tangencial 


La incidencia de las alteraciones pul- 
monares consecutivas a la irradiacién del 
carcinoma de la mama a través de puertas 
directas ha sido fijada por distintos téc- 
nicos a 23 a 60 por ciento. La reac- 
cién tal vez sea leve, con resolucién total en 
algunas semanas, o mas extensa, durando 
meses 0 a veces uno 0 dos afios. El proceso 
es primariamente inflamatorio, pero la 





etapa aguda (exudativa) incipiente puede 
ir seguida de alteraciones fibrosas que se 
manifiestan roentgenolégicamente en forma 
de estrias lineales o zonas remendadas de 
mayor densidad. Unicamente estas flti- 
mas llevan apropiadamente el nombre de 
fibrosis irradiatoria. Puede o no haber 
sintomas (fiebre, tos, dolor, disnea). 

Han observado los AA. que la incidencia 
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de la neumonitis roentgenolégica disminuye 
considerablemente cuando se administra 
tangencialmente la irradiacién a la mama. 
Describen su procedimiento, que utiliza 
tres campos: tangencial medio, tangencial 
lateral y supraclavicular. Con esta téc- 
nica, a 250 kv., puede llevarse una dosis 
tumor bastante homogénea de 3,000 a 4,000 
r a la mama, la pared toracica y las zonas 
axilar, supraclavicular y mamaria interna 
en tres y media a cuatro semanas. Entre 


91 casos tratados en esa forma, no hubo 
neumonitis mas que en 6 (6.6 por ciento), 
siendo minima en 2 y moderada en 4. 


En 


F. C. H. Cuu, R. PuItuips, J. J. Nickson, J. G. MCPHEE 


May 1955 


todos, hubo resolucién en término de seis 
meses. 

Con la misma técnica, usando 1,000 ky, 
obtuviéronse dosis tumor de 6,000 r en 
seis a siete semanas, pero la incidencia de 
neumonitis se elev6 a 25 por ciento. Sin 
embargo, la fibrosis resultante fué minima 
y solamente en un caso duraron las altera- 
ciones mas de un ajfio. 

La incidencia de sintomas en los dos 
grupos (250 y 1,000 kv) fué de 4 y 8 por 
ciento, respectivamente, comparado con 18 
por ciento en la irradiacién a 120 a 250 kv 
a través de puertas directas. 
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Nephrotomography’ 





JOHN A. EVANS, M.D., JAMES C. MONTEITH, M.D.,2? and WILLIAM DUBILIER, JR., M.D. 


EPHROTOMOGRAPHY is a combination 
N of rapid intravenous nephrography 
and body-section radiography. The pro- 
cedure has been found to be of consider- 
able value in the differentiation of renal 
cysts from neoplasms. The technic of the 
examination has been presented in a pre- 
liminary report (1). 

The only modification in the procedure 


lature, has been obtained by this modifica- 
tion. 
RESULTS 

The method to date has been used in 100 
cases. Three of the number were normal 
controls. The remainder of the examina- 
tions were done for suspicious findings on 
intravenous or retrograde pyelography. 





Fig. 1. 
pain and palpable mass. 


Thirty-two-year-old female with known polycystic kidneys. 


Recent onset of right lower quadrant 


A. Conventional excretory urogram showing characteristic deformity of calyceal system. 


B. Nephrotomogram demonstrating clearly the various sized cysts in both kidneys 


A palpable right lower 


quadrant mass corresponded to the cystic lower pole of the right kidney 


introduced since the original report is the 
addition of 5 c.c. of Decholin to the 50 c.c. 
of Urokon used with each of the two in- 
jections. Rapid injection of Decholin in 
saline is still employed to determine the 
circulation time prior to the administration 
of Urokon. We have found that “‘tag- 
ging”’ the Urokon with Decholin results in a 
better end-point prior to the first exposure 
of the examination. Consistently better 
opacification of the abdominal aorta and 
its tributaries, especially the renal vascu- 


In 32 cases the kidneys appeared normal. 
There was 1 inconclusive examination in 
this group and 2 must be considered mis- 
diagnoses. In both of these instances 
there was noted relative opacification in the 
region of the renal pelvis. Neoplasm 
was questioned, but surgery revealed 
normal kidneys. 

Cysts were demonstrated in 42 cases. 
Of these, 10 showed bilateral cyst forma- 
tion. In 3 cases cysts were suspected on 
one side only on routine urography, but 


' From the New York Hospital-Cornell Medical Center, New York, N. Y. This study was aided by a grant 


from the American Cancer Society. 
North America, Los Angeles, Calif., Dec. 5-10, 1954. 
* Fellow in Radiology of the American Cancer Society. 
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ay 


Fig.2. Sixty-year-old female with sudden onset of left backache and left flank pain; no urinary symptoms. 

A. Intravenous pyelogram suggesting an expanding lesion of the left kidney. 

B. Aortogram demonstrating displacement of branches of left renal artery about a mass in the upper pole of this 
kidney (arrow There was no evidence of an abnormal vasculature 

C. Plain nephrogram, not helpful because of overlying intestinal contents. 

D. Nephrotomogram revealing the mass in the upper pole of the left kidney to bea cyst. Diagnosis confirmed 


by percutaneous aspiration. 


nephrotomography revealed their occur- 
rence in the opposite kidney as well. The 
other 7 cases were felt to be polycystic 
kidneys, a diagnosis substantiated by this 
method (Fig. 1). The remaining 32 cysts 
were solitary or were demonstrated in only 
one kidney. In 26 cases the diagnosis of 
cyst was subsequently proved, in 23 by 
surgery and in 3 by aspiration. Seven have 
not been proved but the nephrotomograms 
were felt to be of sufficient diagnostic 
significance to warrant careful follow-up 
without resort to surgery or aspiration 
(Figs. 2-5). In 1 case (Fig. 6) routine 


urographic studies were strongly sugges- 
tive of neoplasm rather than a cyst, but 
nephrotomography disclosed a large, well 
defined cyst, which was later proved sur- 
gically. Six of the examinations of cysts 
were termed inconclusive; 4 because of 
poor quality and 2 because the cyst arose 
from the surface of the kidney and did not 
present the usual well defined radiolucent 
defect in the opacified renal parenchyma. 
The diagnosis of ‘‘probable cyst’’ was made 
in all these cases and was surgically sub- 
stantiated. 

Eleven carcinomas of the kidney were 

















not 








Fig.3. Forty-one-year-old female with intermittent right abdominal and right flank pain radiating to right leg 
A. Retrograde examination suggesting a tumor of inferior pole of right kidney 
B. Nephrotomogram demonstrating the characteristic radiolucent appearance of a cyst 


" ¥ 
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Fig. 4. Forty-nine-year-old female who, during radiological examination of the gastrointestinal tract, was 
noted to have a large soft-tissue mass related to the inferior pole of the right kidney. No urinary complaints 

A. Intravenous pyelogram revealing a large round mass involving the inferior pole of the right kidney 

B. Aortogram showing renal vessels over lower pole of the right kidney stretched over a large avascular mass 

D. Nephrotomogram revealing the characteristic appearance of a large cyst. This was surgically confirmed. 
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Fig. 5. Fifty-eight-year-old female who on a barium 
enema examination for chronic constipation was dis- 
covered to have an unremarkable large bowel but an 
incidental mass associated with the lower pole of the left 
kidney. 

A. Intravenous urogram revealing a large mass 
involving the inferior pole of the left kidney, with dis- 
placement of the collecting system. 

B. Aortogram showing the left kidney mass to be 
avascular 

C. Nephrotomogram demonstrating the typical 
picture of a large cyst. Operative confirmation 


diagnosed by nephrotomography (Figs. 
7 and 8). In 5 of these cases an abnormal 
renal vascular bed was demonstrated. 
The area of the neoplasm appeared more 
opaque than surrounding renal paren- 
chyma in the nephrotomogram phase of 
the examination in all but one patient. 
In this latter instance, no opacification or 
abnormal renal vasculature was identified. 
However, a nephrectomy was performed 


because of elongation of an upper minor 
calyx in the retrograde pyelogram. Path- 
ologic examination demonstrated a small 
(2.5 em.) clear-cell carcinoma of the kid- 
ney. In one case examination was per- 
formed because of a ring shadow of cal- 
cific density which had been present in the 
upper pole of the right kidney for at least 
two years (Fig. 9). It was felt that this 
probably represented a benign calcified 
cyst, since there had been no change in its 
appearance on routine urographic studies 
over this interval. Nephrotomography 
was performed, however, because of recent 
episodes of hematuria. The arterial phase 
of the study demonstrated an abnormal 
vascular bed, and on the body section films 
there was noted relative increased opaci- 
fication of the upper pole around the ring 
shadow of calcific density. The area 
within the calcific ring appeared slightly 
radiolucent. These findings were inter- 
preted as representing a tumor of the upper 
pole of the kidney, within which was a 
cyst or localized area of hemorrhage which 
had calcified. This diagnosis was sur- 
gically and pathologically substantiated. 

One patient in this group with renal neo- 
plasm refused surgery and has been lost 
to follow-up. 

There were 15 cases which have been 
classified as miscellaneous. In this group 
were 2 retroperitoneal neoplasms, | a 
lymphosarcoma and the other a carcinoma 
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Fig. 6. 


is bordered by the contrast-filled collecting system. 


(primary site undetermined). In both 
instances nephrotomography showed the 
kidneys to be uninvolved, a fact later con- 
firmed by surgery. In one instance neph- 
rotomography revealed an_ extrarenal 
mass, anterior to the kidney, which was 
felt to represent a hydrops of the gall- 
bladder. This impression also was surg- 


ically proved. There were 3 inconclusive 
examinations, 1 interpreted as renal atro- 
phy secondary to infection, another as a 
non-functioning kidney, and the third as 
pyelonephritis. 


This last diagnosis was 
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Fifty-two-year-old female who, during diagnostic evaluation for upper gastrointestinal complaints, was 
found to have an abnormal pyelogram. 
A. Retrograde pyelogram revealing a mass lesion of the upper pole of the left kidney 
B. Aortogram demonstrating displacement of renal vessels about the mass (arrows) but no evidence of abnor- 
mal vasculature. 
C. Plain nephrogram, of no diagnostic value 
D. Nephrotomogram demonstrating clearly a cyst of the upper pole of the left kidney. 


The radiolucent cyst 


Operative confirmation of diagnosis. 


supported by pathologic examination of the 
specimen. One this group is 
being classified as a misdiagnosis, since our 
impression was that a cyst probably was 
present in the kidney. However, patho- 
logic examination of the specimen failed to 
demonstrate a cyst, showing chronic pye- 
lonephritis. 


case in 


DISCUSSION 
The value of nephrotomography lies in 
the consistently accurate differentiation 
of renal cysts from neoplasms and, in 




















Fig. 7. Fifty-five-year-old male who for six months 
had vague attacks of back pain. Recent weight loss 
and urinary symptoms. 

A. Retrograde study showing distortion of renal 
pelvis and calyx in superior pole of right kidney. 

B. Aortogram demonstrating abnormal vasculature, 
superior pole vessels (arrow). 

C. Nephrotomogram. Mass in superior pole is ir- 
regularly opacified. Diagnosis: Carcinoma of kid- 
ney. Confirmed at surgery. 


several instances, in the outlining of masses 
suspected of being renal in origin but 
proved to be extrarenal. 

Cysts appear as well circumscribed areas 
of radiolucency surrounded by opaque 
renal parenchyma. An exception to this 
observation is a cyst arising from the sur- 
face of the kidney and thus not sur- 
rounded by renal parenchyma. Such a 
cyst does not exhibit the degree of radio- 
lucency which is seen if the cyst is im- 
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bedded at least partially in renal substance. 
These superficial cysts cannot be differ- 
entiated definitely from an_ extrarenal 
tumor in intimate contact with the kidney. 
By way of illustration, the lesion shown in 
Figure 10 proved to be a leiomyoma of the 
renal capsule, though on nephrotomog- 
raphy it had been called a superficial cyst 
of the kidney. 

Solid tumors of the kidney present an 
opaque appearance, of equal or greater 
density than the adjacent normal paren- 
chyma. In the arterial phase of the ex- 
amination, an abnormal vascular bed may 
be identified; if present, it indicates a solid 
mass rather than an avascular cyst. 

In several instances previously men- 
tioned, nephrotomography has proved 
valuable in demonstrating extrarenal 
masses not involving the kidney. On the 
routine pyelograms, these masses were felt 
to be of renal origin; later they proved to 
be either benign or malignant lesions in the 
abdominal or retroperitoneal spaces. 

There is no need to stress the value 
of differentiating renal cysts from neo- 
plasms. Nephrotomography offers a valu- 
able means of distinguishing between these 
lesions. It is our feeling, on the basis of 
this series, that the diagnosis of cyst can 
be made with certainty if a well circum- 
scribed radiolucency is identified within 
opacified renal parenchyma. 























Fig. 8. 


SUMMARY 

Ninety-seven cases of suspected renal 
disease and three normal controls have 
been examined by nephrotomography. 
Thirty-two examinations were normal. 
There were 42 cases of renal cysts, in- 
cluding 32 solitary cysts. Twenty-six 
cysts were proved: 23 surgically and 3 by 
aspiration. Seven patients in this group 


had polycystic kidneys and 3 were dis- 
covered to have unsuspected cysts in the 
opposite kidney. 

were 11 


There renal neoplasms, all 
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Fifty-nine-year-old male with polycythemia vera and recent intermittent episodes of hematuria. 
A. Retrograde pyelogram showing suggestion of mass in the mid-portion of the left kidney, with distortion of 
middle calyces. 
B. Aortogram demonstrating pathological vasculature of the parenchyma in the mid-portion of the left kidney. 
C. Plain nephrogram. 
D. Nephrotomogram revealing opacification of a round mass. 
firmed at surgery. 


Diagnosis: Carcinoma of left kidney. Con- 


proved except 1, which was lost to follow- 
up. One lesion was very small and was 
not demonstrated by nephrotomography. 
Nephrectomy, in this instance, was per- 
formed on the basis of elongation of an 
upper minor calyx seen in routine uro- 
graphic studies. 

Fifteen cases were classified as miscel- 
laneous, including non-renal retroperitoneal 
tumors, pyelonephritis, congenital anoma- 
lies, and abdominal masses superimposed 
on the renal silhouette. 

Cysts can be diagnosed with relative 
































Fig. 9. Forty-three-year-old female with ring-like 
calcified deposit in right abdominal quadrant, known 
to be present for at least two years. Recent episodes 
of hematuria. 

A. Retrograde study demonstrating slight distor- 
tion of superior pole calyx of right kidney 

B. Aortogram showing spreading and displacement 
of the major branches of the right renal artery (ar- 
rows). 

C. Nephrotomogram demonstrating an opacified 
mass involving the upper pole of the right kidney (ar- 
rows), the apex of which is occupied by a calcified shell 
with radiolucent center. Diagnosis: Neoplasm of 
upper pole of right kidney, with calcified cystic de- 
generation. Confirmed by pathologic examination of 
excised specimen, 





Fig. 10. Thirty-nine-year-old female with history of sudden onset of sharp lower abdominal pain. The medi- 
cal history, past and present, was otherwise unremarkable. Physical examination revealed no significant findings. 

A. During the course of diagnostic evaluation urographic studies revealed a wel! defined mass related to the in- 
ferior pole of the right kidney and displacement of the kidney from its normal axis. 

B. The nephrotomogram showed that this mass was not a cyst; neither did it opacify. It was felt, therefore, 
that it represented an extrarenal tumor or a cyst or tumor arising from the surface of the kidney. Surgical ex- 
ploration revealed a well encapsulated non-invasive mass attached to the inferior pole of the kidney. Pathologic 
examination showed this to be a leiomyoma. 
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certainty when they are surrounded by or 
are adjacent to opacified renal parenchyma. 
If they are very superficial, it is difficult to 
distinguish them from extrarenal soft- 
tissue tumors. 

Neoplasms appear as opaque areas and, 
on the aortogram phase of the examination, 
distortion of the renal arteries or an ab- 


Noventa y siete enfermos en quienes se 
sospechaba nefropatia y tres testigos nor- 
males fueron examinados con la nefrotomo- 
grafia. En 32, los hallazgos resultaron nor- 
males. Hubo 42 casos de quistes renales, 
comprendiendo 32 quistes solitarios. Vein- 
tiséis quistes fueron comprobados: 23 
quirirgicamente y 3 por la aspiracién. 
Siete enfermos de este grupo padecian de 
poliquistosis renal y en 3 se descubrieron 
quistes insospechados en el otro rifién. 

Hubo 11 neoplasias renales, compro- 
badas en todos los casos, menos uno, que se 
perdié de vista. Una lesién era muy 
pequefia y no se descubrié con la nefroto- 
mografia. En este caso, se ejecuté la 
nefrectomia a base del alargamiento de un 
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normal vascular bed may be demonstrated. 
The New York Hospital-Cornell Medical Center 
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SUMARIO 
Nefrotomografia 


caliz menor superior observado en los 
habituales estudios urograficos. 

Los 15 casos restantes fueron clasificados 
como de dolencias diversas, tales como 
tumores retroperitoneales no renales, pie- 
lonefritis, y anomalias congénitas. 

Los quistes pueden diagnosticarse con 
relativa certeza cuando estan rodeados de 
parénquima renal opacificado o quedan 
adyacentes a éste. Si son muy super- 
ficiales, es dificil distinguirlos de los 
tumores de tejido blando extrarrenal. Las 
neoplasias aparecen en forma de zonas 
opacas y, en la fase aortografica del 
examen, pueden descubrirse deformacién 
de las arterias renales 0 un lecho vascular 
andémalo. 





Gastroesophageal Incompetence, Partial 
Intrathoracic Stomach, and Vomiting in Infancy’ 


FREDERIC N. SILVERMAN, M.D. 


N 1947, Neuhauser and Berenberg (22) 

described the mechanism for some cases 
of persistent vomiting in infancy under the 
term cardioesophageal relaxation or chala- 
sia. The free flow of a barium mixture 
between the stomach and the persistently 
dilated esophagus, under the influence of 


some cases. The condition was to be dif- 
ferentiated from ‘‘congenital short esoph- 
agus’’ and partial intrathoracic stomach 
due to diaphragmatic hernia; prompt and 
gratifying cessation of symptoms was 
said to occur if the infant was maintained 
in an erect position. This postural treat- 





wr 


_Fig. 1. Classical chalasia. Vomiting shortly after birth. Clinical response to “‘prop- 
ping.” Free flow of barium mixture from stomach to esophagus; cardioesophageal area 


constantly open, widening on inspiration 


position and gravity (Fig. 1), was attrib- 
uted to temporary neuromuscular dys- 
function involving the diaphragm and the 
intrinsic gastroesophageal musculature. 
Local disease in the region of the gastro- 
esophageal junction or in the central nerv- 
ous system was believed to account for 


ment impeded reflux of gastric contents in- 
to the esophagus, and within three to four 
weeks clinical and radiologic recovery took 
place. 

Subsequently, English observers (2, 6), 
also concerned with the problem of vomit- 
ing in children, reported that partial 


1 From the Departments of Radiology and Pediatrics, College of Medicine, University of Cincinnati; The 
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thoracic stomach (Fig. 2) was a more com- 
mon cause for gastroesophageal incom- 
petence than chalasia. Moreover, the 
development of what had previously been 
called “congenitally short esophagus” (Fig. 
3) was shown to occur as a sequel to the 
gastroesophageal incompetence of the 
malpositioned cardiac orifice. Largely 
through the work of the British group, it 
now appears clear that the condition pre- 





Vomiting of 
Frequent reflux 
of barium mixture into esophagus at one month, but 
transient effective closure of lumen at level of dia- 


Fig. 2. Partial thoracic stomach. 


coffee-ground material since birth. 


Gastric rugae suggested in dilated portion 


phragm. 
Improved after ‘‘propping.”’ 


just above diaphragm. 


viously known as congenital short .esoph- 
agus probably represents shortening due 
to cicatricial contraction of a chronically 
inflamed esophagus irritated by reflux of 
gastric contents in the course of persistent 
vomiting. 

Experimental studies in animals (7) 
have shown that direct stimulation of the 
vagus nerve, or of the gallbladder, the 
peritoneum, or other intra-abdominal 
structures, can result in reflex contraction 
of the esophagus which, if the thorax is 
open, can produce a definite esophageal 
hiatus hernia of the stomach. Why the 
herniation does not occur, although the 
contraction does, if the thorax is closed, has 
not been explained. The irritation of the 
reflux esophagitis is thought to be able to 
produce such reflex shortening of the esoph- 
agus. This disordered arrangement of 
Structures, according to popular theory, 
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Fig. 3 
months later. ‘“‘Congenital’’ short esophagus. Child 
mentally retarded; taking only fluids and soft solids 
Continued to vomit from time of first examination 
Change to gastric mucosa noted at level of stenosis; 
confirmed at esophagoscopy. 


Same patient as in Fig. 2 five years and four 
p ‘ J 


then aggravates any pre-existing cardio- 
esophageal insufficiency and further re- 
flux occurs to the extent that cicatricial 
scarring not only produces irreversible 
change but may actually lead to stricture 
formation. Although the majority of in- 
fants with partial thoracic stomach ap- 
parently respond to postural treatment 
comparable to that used for chalasia, sur- 
gery has been considered for the prevention 
of strictures. 

The differentiation of the two conditions, 
chalasia and partial intrathoracic stomach, 
depends on identification of the cardio- 
esophageal junction, as well as its location 
in an abnormal position (Figs. 4 and 5); 
and the recognition of both conditions is 
dependent on the observation of abnormal 
flow of contrast substance from the portion 
of the foregut below the diaphragm into 
the portion above the diaphragm. The 
importance of knowing how reliable these 
criteria are is stressed by recent reports 
(9, 13, 28) advocating surgical treatment 
of infants with partial gastric ectopia. 
Partial gastric ectopia, partial thoracic 
stomach, partial intrathoracic stomach, 
and esophageal hiatus hernia are terms 
used by various authors to designate the 
presence of a portion of the stomach above 
the diaphragm. 
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IDENTIFICATION OF THE 
CARDIOESOPHAGEAL JUNCTION 


It comes to most of us as somewhat of a 
surprise that there should be controversy 
concerning so simple an anatomical land- 
mark as the site where the esophagus ends 
and the stomach begins. Once again, the 
dynamic concepts of roentgen and surgical 
anatomy are at variance with the morpho- 
logic observations in the cadaver. We 
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(23), and more briefly by Evans (10) and 
others (2, 8, 21). In short, the evidence 
indicates that closure of the esophagogas- 
tric junction area may be mediated through 
factors apart from sphincteric action; 
hence the site of closure noted radio- 
graphically does not necessarily indicate 
the region of junction between esophagus 
and stomach. 

Identification of the cardioesophageal 





Fig.4. Clinical chalasia 
tion of esophageal! and gastric mucosa? 
on right. 


have been taught to regard external land- 
marks, angles and sulci, as indications of 
anatomical boundaries; intramural sphinc- 
ters are considered to define transition 
areas; and sharp junction areas of mucosa 
of differing character are said to separate 
one anatomical or even functional por- 
tion of the alimentary tract from another. 
It is now known that the angle of His on 
the left and the groove of Arnold on the 
right are not always present to differenti- 
ate the esophagus above and the stomach 
below. A true cardiac flap valve has been 
found only in bats, which spend much of 
their life hanging upside-down (11). In 
man, an anatomical sphincter separating 
stomach and esophagus is now denied by 
practically all authors, although a physio- 
logic sphincter mechanism is generally 
agreed to exist (19, 23, 26). The radiologic 
features of the physiologic mechanism are 
described in detail by Templeton (27), 
Lerche (19), Johnstone (15), and Palmer 


Films taken in course of gastrointestinal series. 
No definite indication on left; suggestive change at arrow 





Where is the junc- 


junction radiographically by demonstra- 
tion of a change in the mucosal pattern 
(Fig. 5) has received much attention and 
has been regarded as highly reliable. 
Anatomists recognize that the line of junc- 
tion of the squamous epithelium of the 
esophagus and the columnar epithelium of 
the stomach is an extremely irregular one. 
Lerche (19) has demonstrated transverse 
mucosal folds in the lower portion of the 
esophagus under conditions of contraction 
of longitudinal musculature; radiographi- 
cally these might easily simulate gastric 
mucosa. Mobility and protrusion or ex- 
tension of gastric mucosa into the lower 
end of the esophagus is receiving consider- 
able attention (1, 3, 10, 17, 24). John- 
stone (14), by attaching clips to the junc- 
tion of the mucosa as determined on 
esophagoscopy, was able to show that sub- 
sequent barium esophagrams could be mis- 
leading in demonstrating the point where 
esophageal mucosa and gastric mucosa were 




















in continuity. It would therefore appear 
that the radiographic identification of the 
point where mucosal characteristics appear 
to change is of dubious value in many 
instances. 


POSITION OF THE GASTROESOPHAGEAL 
JUNCTION 

Even assuming that the gastroesopha- 

geal junction can be identified with ac- 

curacy radiographically, its position is not 
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which draws gastric mucosa upward with- 
out altering external relationships. 
Palmer (24) attached clips to the junc- 
tion area during esophagoscopy, with 
biopsy control of the site, and demon- 
strated their spontaneous migration due to 
variations of gastric distention, to a degree 
that suggested considerable independent 
activity of the muscularis mucosae. If 
one looks into the left side of the chest 
when the mediastinum has been opened 





Fig. 5. 


Hypertrophic pyloric stenosis at four weeks, proved at operation. 


particularly with infections. 
possible hiatus hernia. 
months later. 


so constant as was previously believed. 
When a well defined gastric angle is present, 
we are accustomed to accept this as an 
indication of the junction point. When 
the gastric angle is increased and there is 
no sharp change in the caliber or configura- 
tion of esophagus and stomach, the exact 
point of junction is in doubt. The con- 
figuration of the esophageal end of the 
stomach and its relationship to the dia- 
phragm are variable (10), and small 
protrusions through a large hiatal orifice 
may occur in health. Esophagoscopic 
identification is also subject to consider- 
able error if used as a solitary and un- 
controlled technic. Allison (1) indicates 
that the mucosal junction area can be dis- 
placed several centimeters by the esoph- 
agoscope, moving downward on the inser- 
tion of the instrument and upward during 
its withdrawal. Barrett (3) describes cica- 
tricial contraction following esophagitis, 


Clinical chalasia with positive roentgen findings at six days (left) 
Frequent vomiting thereafter, 
Re-examination at five years for recurrence of vomiting (right); 
Patient responded to psychotherapy and was clinically well eighteen 


Pylorus normal. 


and the esophagus is visible, he cannot help 
wondering if the events observed fluoro- 
scopically at the lower end of the esopha- 
gus actually represent the muscular activ- 
ities generally ascribed to them. The 
rise and fall of the diaphragm move the 
region of the esophageal hiatus a distance 
of several centimeters even in a small in- 
fant. The esophagus appears to move 
with the diaphragm. When we consider 
that the contour of contrast agents in the 
lumen must be affected by this movement, 
as well as by intrinsic activity of the mus- 
cularis and movements of the muscularis 
mucosae, we become less certain that a 
given radiologic configuration represents an 
anatomical landmark. All of these ob- 
servations suggest that the position of the 
poorly recognized cardioesophageal junc- 
tion is subject to considerable variation 
in different individuals, and in the same 
individual at different times. 
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INCOMPETENCE OF THE ESOPHAGOGASTRIC 
JUNCTION 


Competency of the esophagogastric 
junction is considered necessary to prevent 
the reflux of gastric contents into the 
esophagus. Notonly can such reflux result 
in the loss of necessary nutritional ele- 
ments, but the acid digestive juices of the 
stomach may be injurious to the lining of 
the esophagus, which is not adapted for 
repeated contact with them. Among the 
factors which jhave been said to be re- 
sponsible for maintaining closure of the 
cardioesophageal junction and preventing 
the reflux of gastric contents are: (1) 
intrinsic sphincteric action; (2) a pinch- 
cock action of the diaphragm; (3) ob- 
liquity of insertion of the esophagus into 
the stomach; (4) a twist of the terminal 
esophagus; (5) a relative difference in in- 
trathoracic and intra-abdominal pressures. 
Whatever mechanism or combination of 
mechanisms is responsible, it would be 
helpful to know how often these mecha- 
nisms fail, and under what circumstances, 
apart from chalasia and partial intra- 
thoracic stomach. Evans (10) felt that 
incompetency was the factor permitting 
differentiation of small, clinically insignifi- 
cant hiatal protrusions from actual hiatal 
hernias. 

One of the earliest reports of cardio- 
esophageal relaxation was that of Robins 
and Jankelson (25), who found an incidence 
of 4.6 percent in adults with gastrointestinal 
complaints, when examined in the recum- 
bent position. Somewhat more than half 
of their patients had gastrointestinal dis- 
ease, although not in the region of the 
cardioesophageal junction. More than a 
quarter had disease elsewhere in the body, 
and the remainder, although complaining, 
were not found to have any disease and 
were considered ‘“‘neurotics.”’ 

Lawler and McCreath (18) studied 1,000 
consecutive patients, observing them under 
the fluoroscope from the side, as they bent 
forward from the erect position. Re- 
gurgitation into the esophagus was noted 
only if the individual had “dyspeptic” 
symptoms. Of 56 individuals with symp- 
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toms which were considered character- 
istic, 53 showed regurgitation on this for- 
ward bending maneuver; 34 of the 56 
patients had _ radiographically demon- 
strable esophageal hiatus hernia. In an 
attempt to repeat this observation, Wer- 
beloff and Merskey (29) found 13 of 200 
individuals studied to show regurgitation 
on forward bending. Only 4 of the 13 
had a characteristic history. Moreover, 
among the 200 patients, 7 with a typical 
history of “‘dyspepsia,”’ etc., failed to show 
reflux. 


VOMITING AND GASTROESOPHAGEAL 
REFLUX 


In the roentgen evaluation of vomiting, a 
question of considerable importance is: 
How frequent is gastroesophageal reflux in 
infants? Neuhauser (22) states that re- 
gurgitation does not occur in normal in- 
fants. Caffey (5), however, indicates that 
regurgitation is frequent in infants and in 
the aged. Any parent knows from prac- 
tical experience how frequently a young in- 
fant ‘‘spits up,’”’ and vomiting as an initial 
symptom of any acute disease excites no 
special concern among pediatricians. 

In an effort to evaluate the incidence of 
esophageal reflux, 100 hospitalized infants 
and children were examined after the ad- 
ministration of the standard barium meal 
used for upper gastrointestinal series 
TABLE I: FREQUENCY OF GASTROESOPHAGEAI. REFLUX 

IN HOSPITALIZED PATIENTS 


Reflux Present Reflux Absent 





Age Not Not 
Vomit- Vomit- | Vomit- Vomit- 

ing ing ing ing 

Less than 
1 yr. 12 8 12 14 
1-5 yr. ; a 3 3 
6-10 yr. 3 1 3 16 
11-15 yr. 3 : 22 
15 12 18 55 


(Table I). Each child was examined at 
intervals, for five to fifteen minutes, re- 
ceiving two and a half to five minutes of 
fluoroscopic exposure. All were examined 
in the dorsal recumbent position, horizon- 
tal, and in 20 to 30 degrees Trendelenburg, 
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with and without manual pressure to the 
abdomen. Twenty-seven children showed 
evidence of reflux into the esophagus. 
Of this number, 15 had clinical conditions 
associated with vomiting and 12 were not 
vomiting. Of the 73 children in whom re- 
flux was not demonstrated, 18 had clinical 
disease associated with vomiting. The 
number of infants under one year of age 
was appreciably greater in the vomiting 
group, whereas the group who were not 
vomiting included more children over the 
age of five. The numbers of children in the 
various age groups are comparable to the 
relative proportions of each age group in 
the hospital population during the period 
of the study. 

As a check on our method of selection 
and on our observations, films of 100 con- 
secutive gastrointestinal series previously 
obtained in this department for conditions 
other than chalasia or hiatus hernia were 
reviewed with respect to the appearance 
of barium in the esophagus after ingestion 
of the contrast substance and subsequent 
“cleaning” of the esophageal mucosa 
(Table II). In this group of 100 children, 
13 showed evidence of esophageal reflux 
and 87 did not. Of the 13 with evi- 
dence of reflux, 9 had clinical conditions 
associated with vomiting and 4 were not 
vomiting; whereas, of the 87 children who 
did not show evidence of regurgitation, 50 
were vomiting and 37 were not. 

Analysis of figures in the two studies in- 
dicates that the incidence of reflux in those 
children in whom it was sought by pres- 
sure and positioning was related to the 
incidence of vomiting, whereas in the sec- 
ond group of children, the finding of barium 
in the esophagus after it once had been 
“cleaned’”’ was independent of vomiting. 
In infants under one year of age, vomiting 
had no statistically significant influence 
upon the incidence of gastroesophageal 
reflux in either series. The difference in 
the two groups is not surprising, as 
reflux observed fluoroscopically was usu- 
ally a transient phenomenon, irregularly 
reproducible. The chances of finding evi- 


dence of reflux are much less on films alone 
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TABLE II: FREQUENCY OF BARIUM IN ESOPHAGUS IN 
ROUTINE GASTROINTESTINAL SERIES, AFTER 
“CLEANING” OF THE ESOPHAGUS 


Reflux Present Reflux Absent 


Age Not Not 
Vomit- Vomit- | Vomit- Vomit- 
ing ing ing ing 
Less than 

l yr. 7 3 34 5 
1-5 yr. 1 l 7 9 
6-10 yr. 1 6 15 
11-15 yr. 3 s 
9 4 50 37 


than on direct fluoroscopic examination. 
These observations would seem to indicate 
that gastroesophageal reflux is not un- 
common in infants and children and that 
the clinical condition of vomiting from 
whatever cause, particularly in older chil- 
dren, may make it more easily demonstrable 
when sought for by technics involving posi- 
tion and pressure. None of the children 
who showed gastroesophageal reflux in the 
two series had radiologic features suggest- 
ing hiatus hernia or chalasia. The pro- 
cedures recommended by Astley and asso- 
ciates (2, 6) for the production of reflux in 
the diagnosis of partial thoracic stomach 
are comparable to, if not more vigorous 
than, those employed in our control series; 
the clinical manifestation of vomiting 
brought their patients to examination. 
Our experience does not permit us to con- 
firm the high incidence of partial intra- 
thoracic stomach reported by these ob- 
servers. 


TREATMENT 


The treatment originally offered for re- 
current vomiting in association with cha- 
lasia was maintenance of the child in an 
erect position by means of props for a 
period of three to four weeks (4, 22). 
It was stated that after this interval satis- 
factory function of the sphincter mecha- 
nism at the cardioesophageal junction 
developed and no further difficulties were 
experienced. In spite of the presence 
of an organic lesion, 7.e. partial intra- 
thoracic stomach, Astley and his asso- 
ciates (2, 6) also favored conservative man- 
agement, with positioning of the child 
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Fig. 6 
projection, supine. B 


projection immediately after placing child in prone position. D 


patient prone 


after meals. They recommended a spe- 
cially constructed harness to maintain the 
infant in an upright position both by night 
and by day. Thickening of the foods was 
a valuable additional measure. These 
authors felt that, in the vast majority of 
their cases, the partial thoracic stomach 
persisted, although its detection was much 
more difficult as clinical symptoms sub- 
sided. It was believed that a valve 
mechanism between the esophagus and the 
stom..ch became more effective, and im- 

.ed action of the diaphragm was sug- 
gested. Simultaneous improvement in 
tone at the cardioesophageal junction was 
hypothesized to explain the apparent sub 
sidence of reflux into the esophagus from 
the intrathoracic loculus. 


Effect of position on relationship of fluid in stomach to esophageal orifice. A. 
Lateral view, horizontal beam, taken without moving child. C. 


Anteroposterior 
Postero-anterior 
Lateral projection, horizontal beam, with 


On the other hand, a group in Copen- 
hagen (13, 28) has recommended surgical 
treatment, left phrenic crush initially and, 
if that is ineffective, herniotomy. By 
their own admission the results of surgery 
are far from satisfactory. 

From a purely mechanical point of view, 
the rationale for the erect position is sup- 
ported by observations which can be made 
on any normal infant. The infant stom- 
ach is a relatively transverse organ, being 
fixed posteriorly at its cardiac and pyloric 
ends and free to rise anteriorly throughout 
the major intervening portion. When an 
infant, lying on his back, is given barium 
(or milk), the material will pass into the 
fundus of the stomach, while air which is 
swallowed or already present in the stom- 
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ach tends to rise to the body of the organ 
(Fig. 6A). If a lateral view is obtained 
as the child lies on his back, the contrast 
medium in the fundus of the stomach will 
be seen to cover the entrance of the 
esophagus so completely as to constitute 
an effective water trap for any of the air 
present above it (Fig. 6B). From gravity 
alone, any opening of the cardia would be 
expected to permit free flow of contrast 
substance into the esophagus. As soon 
as the child is turned into the prone posi- 
tion, however, the contrast substance is 
observed to pass into the body and pre- 
pyloric region of the stomach while the 
air rises to the fundus (Fig. 6C). Peristal- 
sis is stimulated by the material in the 
body of the stomach and emptying begins 
promptly. If a horizontal lateral roent- 
genogram is obtained in the prone position, 
the region of the entry of the esophagus 
into the stomach is seen to lie above the 
air-fluid level, thereby permitting easy 
egress of the swallowed air (Fig. 6D). 

It has been the custom in our department 
to maintain all infants in the prone position 
in the course of an upper gastrointestinal 
series; in this position the normal empty- 
ing time of the stomach has been between 
two and six hours. In Henderson’s study 
of normal infants (12), in which the position 
is not mentioned but in which the dorsal 
recumbent position was almost certainly 
maintained between examinations, much 
longer retention of contrast substance in 
the stomach was noted. In our experi- 
ence reflux into the esophagus in the course 
of upper gastrointestinal series has been 
observed in many infants when examined 
supine. This may perhaps account for 
the relatively small number of cases in 
our files in which the diagnosis of chalasia 
or partial intrathoracic stomach has been 
made. 

We introduce the barium by means of a 
catheter in the upper esophagus. This is a 


relatively unphysiologic technic but per- 
mits control of esophageal filling from 
above and has generally permitted more 
satisfactory examination than the use of a 
bottle. 


Whether the presence of a catheter 
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in the pharynx and the upper esophagus 
contributes to frequency of reflux is not 
clear; we believe that it does not, as the 
catheter was removed from the 100 chil- 
dren examined for reflux prior to the in- 
stitution of Trendelenburg position or pres- 
sure. 

Some support for the impression that the 
purely mechanical relationships of the air- 
fluid level and the entrance of the esopha- 
gus into the stomach are responsible for 
the frequency of reflux is provided by the 
observation that most primitive peoples 
do not maintain their infants in the dorsal 
recumbent position as we are accustomed 
to do. Doctor Margaret Mead (20), who 
has made careful studies of primitive so- 
cieties, states that the children are very 
seldom left lying down, either supine or on 
their sides, when they are awake. The 
Manus people, restudied by Doctor Mead 
in 1953, are said never to place their 
children on their backs but only on their 


sides. A consideration of the manner in 
which the American Indian papoose is 


carried on its mother’s back, and of posi- 
tions in which other primitive peoples 
maintain their infants, suggests an empiri- 
cal recognition of the relationship of posi- 
tion and vomiting. In a primitive society 
the infant who vomits probably does not 
survive. 
DISCUSSION 

The confusion as to the anatomy, 
physiology, and roentgenology of the car- 
dioesophageal junction indicates the need 
for a careful reappraisal of the area in 
question and the conditions found therein. 
The problems are stated in a stimulating 
editorial by Johnstone (16) in RADIOLOGY. 
Some approaches to their study are im- 
mediately obvious. The apparent migra- 
tion of the cardioesophageal junction raises 
the question of the validity of observations 
when markers have not been placed on the 
wall of the esophagus and stomach and at 
the esophageal hiatus as well as in the 
mucosa. The frequency of radiologically 
demonstrable regurgitation and its signifi 
cance in children who are vomiting and in 
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Fig. 7A. Clinical chalasia. Nature of loculus above 
diaphragm questioned at sixteen days. 


children who are not vomiting require 
further study. Follow-up examinations 
of children who have been diagnosed as 
having chalasia and those diagnosed as 
having partial thoracic stomach will be 
of considerable interest. We have been 
able to obtain re-examinations in only 4 
infants who in the first weeks of life pre- 
sented the characteristic picture of ‘‘chala- 
sia.’ Almost two years later, in one of 
the children (Figs. 7A and B) we can still 
demonstrate considerable reflux, although 
the cardia is observed to close at intervals. 
The child vomits easily, not infrequently 
in response to a position change or even 
the activity of a bumpy automobile ride. 
A second child shows mild “‘spasm”’ at the 
cardioesophageal junction but no clinical 
symptoms at the age of one year. The 
barium meal, which normally would pass 
directly into the stomach, tends to be 
arrested above the cardia, although it 
can be washed down by the administration 
of a small amount of water. The third 
one of this group has the classical picture 
of congenital short esophagus (Fig. 3). 
The fourth is clinically and radiologically 
normal at one year of age. It may be of 
interest, with respect to interpretation of 
results, that the residents’ notes on the 
charts of all 4 children indicate prompt 
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improvement following the institution of 
postural treatment, whereas the nurses’ 
notes indicate persistence of vomiting. 
Almost all infants so treated do, however, 
appear to vomit less, and a weight gain is 
usually observed at a time when its rela- 
tionship to the postural treatment seems 





Fig. 7B. Same patient as in Fig. 7A, six months 
later, clinically healthy, but ‘‘spitting up’’ occasionally. 
Similar findings at two years. Frequent reflux with 
pressure and Trendelenburg position, but cardia (?) 
does close effectively at times. 


undeniable. Persistent vomiting, there- 
fore, whether it be associated with the radi- 
ologic picture of chalasia or partial tho- 
racic stomach, is probably an indication 
for postural treatment, but late re-ex- 
amination of all children so treated is de- 
sirable. 


SUMMARY AND CONCLUSIONS 


The identification of the cardioesopha- 
geal junction by any single technic is sub- 
ject to considerable error. 

Clear differentiation between ‘‘chalasia”’ 
and partial thoracic stomach is not always 
possible. In fact, the similarity in mani- 
festations, complications, and response to 
therapy is such as to suggest that the two 
conditions may be identical, if not different 
stages of the same condition. 

Conclusive diagnosis probably is not war- 
ranted in either instance unless the free 
reflux from the stomach into the esophagus 
can be demonstrated to occur whenever it is 
sought for; production of reflux by posi- 
tioning and pressure is less satisfactory 
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than spontaneous reflux for identifying a 
primary abnormality in the region of the 
cardioesophageal orifice in a child who is 
vomiting. 

“Congenital short esophagus’’ probably 
does not exist as an entity but represents 
the effect of regurgitation of acid gastric 
contents into the esophagus, namely, 
esophagitis and cicatricial retraction of the 
organ or its mucosa. 

Postural treatment is the method of 
choice when gastroesophageal insufficiency 
is observed in early infancy. 
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Insuficiencia Gastroesofdgica, Estémago Parcialmente Intratordcico y Vémito en la Infancia 


La diferenciacién de la chalasia (relaja- 
cién del esfinter del cardias) y del est6mago 
parcialmente toracico se basa en la identi- 
ficacién de la unién cardioesofagica, y el 
reconocimiento de ambos estados se atiene 
al paso anormal de la substancia de con- 
traste desde la porcién del prozogdster que 


queda mas abajo del diafragma a la porcién 
superior a éste. 
La identificaci6n de la unién cardio- 


esofagica con cualquiera técnica dada es 
susceptible de errores considerables y no 
siempre resulta posible la diferenciacién 
neta de las dos anomalias mencionadas 
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mas arriba. En efecto, la semejanza en las 
manifestaciones, complicaciones y respues- 
ta a la terapéutica—mantenimiento de la 
postura erecta—sugiere que ambas pueden 
ser etapas idénticas, sino distintas, del 
mismo estado morboso. 

Probablemente ni en uno ni otro caso 
esta justificado el diagndéstico terminante 
a menos que pueda observarse reflujo libre 
del est6mago al eséfago siempre que se 
busque. La produccién de reflujo por 
medio del cambio de posicién y de la com- 
presi6n es menos satisfactoria que el re- 
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SILVERMAN 


flujo espontaneo para identificar una 
anomalia primaria en la regién del orificio 
cardioesofagico en un nifio que vomita 
persistentemente. 

El ‘“‘es6fago corto congénito” probable- 
mente no existe como entidad patolégica, 
sino que representa el efecto de la regurgi- 
tacién del contenido acido del est6mago al 
eséfago, produciendo esofagitis y retrac- 
cién cicatricial. 

La posturoterapia es el método de eleccién 
cuando se observa insuficiencia gastroeso- 
fagica en los comienzos de la infancia. 
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The Portal Venous System: Its Roentgen Anatomy’ 





G. A. DOEHNER, M.D., F. F. RUZICKA, M.D., G. HOFFMAN, M.D., and L. M. ROUSSELOT, M.D. 


ITH THE ADVENT and development in 
W recent years of successful surgical 
treatment of portal hypertension (1, 2, 3, 
15) in the form of the veno-venous shunt, 
there has naturally arisen a demand for 
roentgen visualization of the portal system 
as an aid in intelligent treatment planning. 
Previously, surgeons who performed such 
shunting procedures were forced to embark 
upon them with little or no preoperative 
information on the particular anatomical 
configuration of the portal vessels. Much 
of the operative time, therefore, was con- 
sumed in locating the various trunks. The 
type of shunting operation was either 
decided preoperatively, without any knowl- 
edge of the particular anatomical relation- 
ships, or after extensive exploratory dis- 
section of the upper abdomen, with or 
without differential venous pressure read- 
ings. Surgeons experienced in this field 
have not infrequently encountered an in- 
operable anatomical situation only after a 
long, arduous dissection. 

In an earlier publication (16), roent- 
gen visualization of the portal venous bed 
was described and evaluated as a factor in 
operative planning. In the same com- 
munication some reference was made to the 
normal x-ray appearance. It is the in- 
tent of this paper to present in greater 
detail the roentgen anatomy of the normal 
portal venous system. 

For the interpretation of films made after 
contrast visualization of the portal system, 
a thorough knowledge of its roentgen 
anatomy is necessary. This knowledge 
can be gained in part from numerous ex- 
haustive anatomical investigations based 
on dissection of cadavers (7, 9, 10). This, 
we believe, in view of our present studies, 
may be implemented by a familiarity with 
the roentgen appearance of the intact 
portal circulation. For evaluation of these 


roentgen features of the portal venous bed, 
two methods were utilized: (a) injection 
of the portal system in cadavers and (0) 
portography in the living subject in the 
course of surgery for conditions other than 
those involving this system. By injec- 
tion of the cadavers, detailed study of the 
anatomy of all the principal veins of the 
portal system has been made possible. By 
injection of the portal system at surgery, 
the hemodynamics of the portal bed, as 
well as some of the anatomical features, 
have been elucidated. It is chiefly, how- 
ever, the hemodynamics which have been 
revealed through the latter method. 


METHOD OF STUDY 


In the postmortem material, the portal 
systems of 50 fresh adult cadavers were 
injected to capacity (150 to 200 c.c.) with 
a barium-water mixture made up of 12 oz. 
water, 4 oz. barium, 2 teaspoonfuls of 
Petrogalar. One of the branches of the 
superior or inferior mesenteric veins was 
doubly ligated and the upper ligature was 
left open. A polyethylene catheter was 
then inserted into the proximal portion of 
the vein. The injection was continued 
until visible filling of the small branches of 
the portal system was observed. A mini- 
mum of 60 c.c. of barium mixture was found 
necessary for demonstration of the chief 
portal radicles. 

In order to exclude errors in the estima- 
tion of the diameters of the individual 
vessels, the question of dilatation of the 
veins by the contrast medium was tested 
as follows: Roentgenograms were taken 
after injection of 75 c.c. and again after an 
additional injection of 75 c.c. of the barium 
mixture. No measurable difference in 
the diameters of the larger veins was dis- 
cernible, the excess of barium escaping into 
the minor branches, which did show some 


_' From the Departments of Radiology, Pathology, and Surgery, St. Vincent’s Hospital and New York 
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slight degree of dilatation. Microscopic 
sections of liver and other organs, such as 
spleen and stomach, failed to reveal barium 
in the sinusoids or capillaries, although it 
could always be observed in precapillary 
vessels. 

Roentgenography was done with a con- 
ventional portable machine. A target-film 
distance of 30 inches was used. A grid 


was employed in conjunction with the 
During the first 15 
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studies, 
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ae veins (portosplenic angle). 
969, 1953) 
taken. Since, however, the lateral pro- 


jections were frequently technically in- 
adequate, anteroposterior stereograms were 
subsequently obtained in all instances. 
This proved to be a satisfactory method of 
study. 

The technic employed for the portograms 
(portal venograms) of the living at surgery 
is described in another paper (16). Both 
splenic (4) (injection of spleen) and portal 
portograms (injection of vein of portal 
system at laparotomy) were obtained. 

ANALYSIS OF POSTMORTEM MATERIAL 

The procedure used in the roentgen 
study of the portal venous system in the 
cadaver permitted satisfactory visualiza- 
tion of many of the vessels of this system. 
The portal vein, including the intrahepatic 
branches, was visualized in all cases. 


Many other tributaries were identified in a 
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TABLE I: VISUALIZATION OF DIFFERENT VeEINs IN 

50 PosTMORTEM STUDIES 

oe Times 

Vein Visualized 
Coronary vein 45 
Cystic vein. 17 
Esophageal vein 22 
Fundic vein 17 
Gastrocolic trunk 26 
Gastroepiploic vein . 25 
Inferior mesenteric vein 18 
Inferior pancreatic vein 24 
Right pancreatico-duodenal vein 39 
Splenic vein 50 
Superior mesenteric vein 49 





1. Tripod type-with angle between 9O and 
140 deg tees; 40 of 50 cases studied. 


This ig the prevailing type. 
2.T type- with angie above 140°: 5 caves 
3. Y tupe- with angle below 9O* 5 caves. 


Types of portal confluence, determined by the angle formed by the portal and 
(Modified from Rousselot et al.: 


Surgery 34: 557 
number of instances, as is indicated in 
Table I. 

Other veins were also visualized, but 
their demonstration was not constant. 
These include the esophageal veins, the 
short gastric veins, pyloric vein, superior 
pancreatic veins, colic veins, and left 
pancreatico-duodenal vein. Moreover, nu- 
merous intestinal branches cf the supe- 
rior and inferior mesenteric veins were 
often demonstrated. 

When blood clots were present in the 
veins, which was infrequent, faint visualiza- 
tion nevertheless tended to occur, barium 
extending about the periphery of the clot 
and thereby delineating the vein. In a 
few cases there was a definite interruption 
of filling. However, even in these cases 
barium still permeated to the more distal 
branches of the same vessels so that they 
could be identified. The barium suspen- 
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Fig. 2. Normal postmortem portogram, ‘‘tripod"’ type. Variations in tributaries: inferior mesenteric into 


splenic vein; coronary into portal vein 


This is a common combination, since the “tripod” is the most common type and since this combination of 
tributaries is found in approximately 40 per cent of cases (percentage derived from literature and this study). 

In this and other drawings: Cor.V. = coronary vein; G.EP.V. = gastroepiploic vein; I.M.V. = inferior mesen- 
teric vein; P.V. = portal vein; P.D.V. = pancreatico-duodenal vein; S.M.V. = superior mesenteric vein. 


sion apparently has the ability to by-pass 
as well as to coat clots. 

Types: An analysis of the portograms 
made in this study permits an anatomical 
classification according to geometrical 
pattern (Fig. 1). The types of pattern 
have been determined by the angle formed 
by the portal and splenic veins (porto- 
splenic angle), the superior mesenteric 
vein forming always the vertical limb. 
Three general types have been identified 
(16). When the portosplenic angle ex- 
ceeds 140 degrees, the pattern is desig- 
nated as the ““T”’ type. When it is under 
90 degrees, it is termed the “Y”’ type. 
The “tripod’”’ type includes all of those 
patterns in which the angle lies between 90 
and 140 degrees. By far the greater 
portion of cases are of the “‘tripod’’ type, 
40 of the 50 cases in this series. There 
were 5 cases of ‘‘T”’ type and 5 of the “‘Y”’ 
type. Examples of these three types 
are presented in Figures 2, 3, and 4. 

In addition to the classification of the 
types already described, the patterns of the 
portal venous system have been studied 
according to the classical practice (18, 19, 
9) of considering the relationship of the 





main tributaries—the coronary and in- 
ferior mesenteric veins—to the portal and 
splenic veins. The number of cases of each 
variation is listed in Figure 5. 

There was no demonstrable relationship 
between the types classified and the varia- 
tions in major tributaries. Rare variations, 
as for instance entrance of the coronary 
vein into the superior mesenteric vein (18), 
could not be identified. Some of the 
variations may be seen roentgenologically 
in Figures 2, 3, and 4. 

Since it appeared possible that there 
might be some relationship between the 
type of the portal system and the habitus, 
an attempt was made to correlate the 
width of the thoracic cage with the distance 
between the approximate hili of the liver 
and spleen (measured at the bifurcation of 
portal and splenic veins). The thorax was 
measured at its greatest diameter on the 
x-ray film. In the ‘“‘tripod’’ group, the 
largest intrathoracic horizontal diameter 
averaged 32.8 cm. In the “‘T’’ type the 
average was 34.4 cm., and in the ““Y”’ type 
30.6 cm. These values indicate that the 
“T”’ types tend to be found in patients 
with the largest intrathoracic diameter, or 
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Fig. 3. Normal postmortem portogram, ‘‘T”’ type. Variations in tributaries: inferior mesenteric into splenic 
vein; coronary vein into confluence. 

This is a rather uncommon combination, since ‘‘T’’ types are found in only a small proportion of cases. The 
major tributaries, however, follow a common pattern 








Fig. 4. Normal postmortem portogram, “Y" type. Variation in tributaries: inferior mesenteric into splenic 
vein; coronary vein into portal vein ' 

This is not too common a combination, since ‘““Y" types are found infrequently. The major tributaries, how- 
ever, follow a common pattern. 


the hypersthenic habitus, whereas the “Y”’ Furthermore, there was some evidence 
types occur with the shorter intrathoracic that a high confluence was likely to be 
diameters, or the hyposthenic habitus. found with “T”’ types. Two of the 4 high 
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Fig. 5. Variations in major tributaries. 
34: 557 


confluences, at the level of the 12th dorsal 
vertebra, were found associated with ‘‘T”’ 
types, none with “Y” types. Only 2 of the 
40 ‘‘tripod’’ types were found at this level. 
It is to be noted that the number of cases is 
small, but a tendency to correlation be- 
tween the type of portal system and the 
habitus appears to exist. 

The Confluence: The site of the con- 
fluence of the splenic, portal, and superior 
mesenteric veins was determined in the 50 
cases (Fig. 6). The most frequent loca- 
tion of the confluence was at the level of 
L-1, the next at the level of L-2. 

The confluence was located directly in 
front of the vertebrae in 45 of the cases. 
In the remaining 5 cases it was from 1 to 5 
cm. to the left of the spine. In not a single 
instance did the confluence occur to the 
right of the spine. 


INDIVIDUAL VEIN ANALYSIS 

The diameters of the chief tributaries 
of the portal system were measured on the 
radiographs in order to establish a roent- 
genologic basis for the normal range. 
Each measurement was made at a “‘fixed’”’ 
point about 2 mm. from the confluence or 
the branching site of the vessel. This 
short distance was elected in order to avoid 
measuring the invariable increase or de- 
crease of the vessel diameter which occurs 
near a confluence or tributary. The sites 
of measurement, as well as the measure- 
— thernselves, are indicated in Figure 

‘. 
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toronary 1. Related to the entry of the inferior 
or mesenteric vein: 


a. into the superior mesenteric 
vein — 18 cases 
b. into the splenic vein-25 cases 
¢.into the crotch between the 
two — 7 cases 


2 Related to the entry of the coronary 
vein: 


G.into the portal vein-21 cases 
b. into the splenic vein-21 cases 
c. into the crotch between the 
two— 8 cases 
(Modified from Rousselot et al.: Surgery 


569, 1953) 
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Fig. 6. The sultien of the confluence (of portal, 


splenic, and superior mesenteric veins) in relation to 
the vertebrae in 50 cases, graphically illustrated. It is 
evident from the sketch that this important landmark 
may vary in position within five segments, from Th-11 
to L-3 


Portal Vein: In 38 of the 50 cases the 
portal vein followed a nearly straight 
In 12 cases its course was slightly 


course. 
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Fig. 7. Demonstration of the variations in shape 
and diameter of the portal vein. See text for ex- 
planation. 


curvilinear, the convexity being directed 
upward in 11 instances and downward in 1. 
The diameter showed a decrease, from the 
hepatodistal portion to the hepatoproximal 
end (Fig. 7a), of 1.0 to several millimeters 
in 45 cases. In 2 cases it increased by 5 
and 6 mm., respectively. In this latter 
rare group the silhouette of the portal vein 
was the reverse of the former more com- 
mon group (Fig. 7B). 

A third configuration (Fig. 7c)—some- 
what fusiform—was encountered in 1 
instance. In spite of the bulbous contour 
of the mid-portion of the portal vein, the 
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same relative diminution in diameter be- 
tween the proximal and distal diameter is 
found here as in the most common group 
(Fig. 7A). In 2 other instances the 
diameter of the vein remained the same 
throughout. 

The length of the portal vein as listed 
in Figure 17 is a measurement of its pro- 
jected length. The actual length is added 
to by the magnification of the film image 
(approximately 15 per cent) and is sub- 
tracted from by the obliquity of the course 
of the vein, if such obliquity exists. The 
latter will vary from case to case, whereas 
the former is a constant factor. As a re- 
sult, the radiographic length of the vein 
probably approximates closely the actual 
anatomical length, the elongating factor 
being canceled out by the shortening factor. 

In standard anatomical texts the length 
of the portal vein is given as7.5cm. The 
average length as determined in our studies 
was 6.3cm. This discrepancy, we believe, 
can be explained by the failure of various 
authors to define end-points. In our work 
the hepatodistal end-point is taken at the 
center of the confluence of the major 
vessels. The hepatoproximal end-point is 
taken at the mid-point of a diameter which 
is extended at right angles to the longi- 
tudinal axis of the portal vein at the base of 
the left portal branch (Fig. 17). 

Intrahepatic Portal Branches: The pat- 
tern of the major divisions of the portal 
vein into right and left branches was con- 
stant in 50 cases (Fig. 8). The right major 
branch consisted usually of a short trunk of 
greater diameter than the left main branch, 
dividing after a short distance into several 
secondary branches. The left major 
branch, longer but smaller in diameter 
than the right, extended superiorly and to 
the left in all instances. 

This simple basic pattern (Fig. 8a) was 
present in 42 of the 50 cases. In 8 cases 
an additional variable branch (indicated by 
dotted lines) arose from the bifurcation. 
In 5 cases it extended superiorly (Fig. 8, B 
c, and £) and in 3 cases it extended in- 
feriorly (Fig. 8p). This branch varies in 
length and diameter. 
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Bevond these basic branches, no con- 
stancy of the secondary branches could be 
detected. No lobular pattern could be 
distinguished roentgenographically even 
though it may have been demonstrated 
anatomically by other authors. 

Splenic Vein: The splenic vein follows 
a rather variable course (Fig. 9). In 6 of 
the 50 cases it was straight. In 10 casesa 
straight course was approximated, but with 
some slight undulation. The remaining 34 
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Fig. 8. Basic pattern of main intrahepatic portal 
branches, as seen in A, was found in 42 of 50 cases. 
In the remaining 8 cases it is supplemented by other 
chief branches, as sketched above. 
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Fig. 9. Variations of the splenic vein 


splenic veins had a more or less irregular 
course. 

The actual length of the vein and its pro- 
jectional length may differ considerably. 
The more tortuous the vessel, the greater 
will be the discrepancy between the actual 
measurement and the projected length. 
Because of the considerable variability of 
the course, the projectional length (meas- 
ured from the portal confluence to the 
confluence of the splenic radicles) varies 
between 5.0 and 13.0 cm. 

The splenic radicles were adequately 
visualized in 35 cases. Figure 10 demon- 
strates their pattern and variability. 

Coronary Vein: The position of the 
coronary vein showed a marked variability. 
This depends first upon whether it enters 
the portal vein, the splenic vein, or the 
crotch between the two. Secondly the 
position of the coronary vein is deter- 
mined to great extent by the position and 
degree of distention of the stomach. Be- 
cause of these factors, the projectional 
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Fig. 10. Variations of the splenic radicles. The 


radiographic appearance of the splenic radicles is con- 
sistent with anatomical descriptions. The patterns 
illustrated here were encountered 


length of the vein showed considerable 
variation (3.0 to 6.5cm.). 

In 6 of the 45 cases in which the coronary 
vein was demonstrated there was duplica- 
tion of its minor curvature portion. 

In relation to the major portal tributaries 
and the stomach, the coronary vein may 
have the positions and appearances 
schematically indicated in Figure 11. 

Superior Mesenteric Vein: The superior 
mesenteric vein followed a straight course 
or, at times, showed a slight curvature to 
the left or the right. Determination of 
the length, position, and course was not 
made in this study because the vessel was 
displaced artificially in many of the in- 
stances in order to permit the injection. 


May 1955 


Inferior Mesenteric Vein: The inferior 
mesenteric vein was visualized in 48 cases, 
following a slightly curved course in most 





P.¥s PORTAL VEIN 
SPL. V: SPLENIC VEIN 
C.V: CORONARY VEIN 


Fig. 11. Demonstration of marked variability of 
position of the coronary vein, between a horizontal and 
vertical course. See text for explanation. 
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instances, with the convexity toward the 
left (see Figs. 2, 3, and 4). The hepato- 
proximal diameter of this vein was measured 
at its entrance into the superior mesenteric 
vein, or the splenic vein, or the crotch 
between the two. The hepatodistal diam- 
eter was measured as close as possible to 
the hemorrhoidal plexus (superior hemor- 
rhoidal vein). 


Tripod Type 
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the coronary vein. In other cases branches 
of the fundic plexus join the coronary vein 
individually. 

Gastroepiploic Vein: The course of the 
gastroepiploic vein is dependent on the 
location of the major curvature of the 
stomach, since the vein lies parallel and 
adjacent to the curvature, forming an 
inverted arch between the splenic vein and 






PORTAL VEIN 
SPLENIC VEIN 
¥: SUPERIOR MESTERIC VEIN 


SASTROEPIPLOIC VEIN 


Fig. 12. Variations of gastroepiploic vein. In each instance the appearance of this vein was 
different. In all cases it projected below the splenic vein, contrary to customary textbook de 


scription. 


Fundic Vein and Plexus: The descrip- 
tion of a fundic vein and plexus has 
evolved as an original concept in our 
studies. To the best of our knowledge it 
has not been used in standard anatomical 
texts. At the site where it joins the lesser 
curvature of the stomach, the coronary 
vein receives the narrow esophageal veins 
and, fairly constantly, one of the veiris 
(fundic vein) which represents the con- 
tinuation of the fundic venous plexus of 
the stomach. To the left side, vessels of 
this plexus join with the short gastric 
veins. On the right side, as part of this 
system, the fundic vein (seen in half of the 
cases) arches over the fundus from left to 
right, receiving many of the branches of 
the plexus, and extends over the region of 
the cardia of the stomach, to empty into 





the gastrocolic trunk of the superior 
mesenteric vein. In contrast to demon- 
strations in anatomical textbooks, this 
vein does not project craniad with regard 
to the splenic vein, but always projects 
caudad to the latter. Patterns of the 
gastroepiploic vein as visualized roent- 
genologically are seen in Figure 12. 
Gastrocolic Trunk: The _ gastrocolic 
trunk, formed by the confluence of the 
middle colic vein, the gastroepiploic vein, 
and frequently various peritoneal branches, 
was demonstrated in half the cases ex- 
amined. It is a tributary of the superior 
mesenteric vein and enters this vein on the 
right side, slightly below the confluence of 
the portal and superior mesenteric veins. 
Right Pancreatico-Duodenal Vein: The 
right pancreatico-duodenal vein was 
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demonstrated in 39 of the 50 cases. It 
drained in each case into the hepatodistal 
portion of the portal vein. In 8 of the 
cases it may have been filled, but it could 
not be identified among the many small 
veins superimposed on this area. Possibly 
in these cases it drained into the superior 
mesenteric vein, as described by Walcker 
(18, 19). In 3 cases no filling of veins in 
this area was seen. 


PORTAL PORTOGRA!‘ PORTAL PORTOGRAM 


‘ 


Fig. 13. 







Left Pancreatico-Duodenal Vein: The 
left pancreatico-duodenal vein could be 
identified in 8 of the 50 cases. It is 
quite possible that the vein actually was 
demonstrated in a higher percentage, but 
was obscured by numerous smaller in- 
testinal veins. This vein collects the veins 
of the third portion of the duodenum and 
adjacent pancreas, which are continuous 
with the veins of the proximal duodenum 
drained by the right pancreatico-duodenal 
vein. It empties into one of the main 
branches of the superior mesenteric vein. 

Esophageal Veins: One to eight small 
veins were demonstrated in 22 of the cases. 
The diameter did not exceed 1 mm. 

Short Gastric Veins: Usually one or 


more of the short gastric veins were filled. 
These drained either into the lower or upper 


G. A. DoEHNER, F. F. Ruzicka, G. HOFFMAN, L. M. ROUSSELOT 


Various technics of portography 
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chief splenic radicles or, in some cases, into 
one of the splenic radicles of the second 
order. Since the radicles of the second order 
are mostly intrasplenic, a course perforating 
the splenic capsule has to be assumed. On 
the opposite side the short gastric veins 
join the fundic plexus of the stomach. The 
diameter of an individual short gastric vein 
varies between 2 and 4 mm. 


Porta-Caval Anastomosis: In this series 
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expected 
to be visualized radiographically in the normal subject, depending on technic employed. 
An aortic injection (p) results in transcapillary filling of the portal system. 


Solid black vessels are those 


3 instances of anastomosis between portal 
and caval systems were encountered in 
cases without cardiac or liver disease. In 
1 case filling of the left renal veins occurred; 
the communicating vessels were not dis- 
cernible. In the second case, two veins 
arising apparently from the right intra- 
hepatic portal branches crossed Glisson’s 
capsule and the diaphragm into the thorax. 
These possibly communicated with the 
pericardial veins. In the third case filling 
of the hemiazygos was seen. Walcker (18, 
19) described 3 similar examples of porta- 
caval anastomosis found in 160 “‘normal” 
cases. 

Valves: The occurrence of valves in the 
portal system was not observed in this 
study. According to Walcker and others, 
valves are rarely observed in the minor 














Fig. 14. 
radicles of the mesenteric veins. They 
are practically never found in major 


tributaries of the portal system and, if 
present, must be considered as atavistic. 
LIVING 


ANALYSIS OF PORTOGRAMS IN THE 





' Postmortem portograms disclose a rather 
complete visualization of the portal sys- 
tem, since the spread of the contrast 
medium is not influenced by blood flow. 
In the living patient, on the contrary, 
hemodynamic forces exert a significant 
influence so as to modify the roentgen ap- 
pearance. In the normal living subject 
injection of opaque medium into a vessel 
of the portal system results in visualiza- 
tion of those vessels along the path of the 
most direct course to the liver, since the 
blood flow is hepatopetal (Fig. 13). Thus, 
if splenic portography (Fig. 15) is per- 
formed, medium flow is through the splenic 
vein and portal vein and into the intra- 
hepatic portal branches (Fig. 13c). Simi- 
larly in a portal portogram (Fig. 13a) the 
medium takes the direction of blood flow. 
A transcapillary portogram (14) may 
be obtained following injection of the aorta 
(Fig. 13p). Injection must be made above 
the origin of the celiac artery, so that the 
opaque medium will pass into the celiac, 
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Normal (superior mesenteric) portogram made during operation. 









685 























neem, 


\ 
) 


j 


~ WO FILLING OF 
SR Vv. 
5S.M.V. 





iM ¥ 
COLLATERALS 


the superior mesenteric, the inferior mesen- 
teric, and the splenic arteries, and the 
corresponding capillary systems. By 
means of this technic, visualization of the 
portal system is obtained four to twelve 
seconds following the injection. All portal 
tributaries are theoretically subject to 
opacification, but the larger vessels are 
chiefly visualized (Fig. 16). The degree 
of opacification, however, is less than that 
achieved by the other technics because of 
the wide capillary distribution and con- 
sequent dilution of the contrast medium. 
The transhepatic portogram (17) (Fig. 
13£) visualizes, as a rule, only the intra- 
hepatic portal branches injected and 
sometimes the portal vein. In_ portal 
hypertension, however, with its hepato- 
fugal blood flow, greater visualization of 
the portal system might be anticipated. 
Thirteen portal, 4 splenic, and 2 trans- 
capillary portograms were obtained pre- 
operatively or during operation for condi- 
tions other than those of the portal sys- 
tem. Splenic portograms were obtained 
in the operating room prior to. sur- 
gery and also in the X-ray Department. 
Measurements of the portal vein revealed 
average diameters and lengths below the 
average found in postmortem study. Simi- 
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Fig. 15. Normal splenic portogram. Exposure made near the end of rapid percutaneous injection of 45 c.c 
of 70 per cent Urokon. Note filling of portal and splenic veins only. Blood flow in all vessels is hepatopetal, 
thereby preventing visualization of any other tributaries. Any filling of tributaries other than those constituting 
a direct pathway to the liver would be suggestive of a pathological hepatofugal circulation. Note, moreover, 
streaming phenomena and local filling defects caused by non-opacified blood from_major tributaries 
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Fig. 16. Normal aortic transcapillary portogram. Exposure made approximately eight seconds following 
rapid intra-aortic injection of 50 c.c. of 70 per cent Urokon. Note nephrograms, splenogram, and faint hepatogram 
The splenic vein, renal veins, and small intestinal veins are discernible. The portal vein is not visualized at this 
instant, but intrahepatic branches are opacified 


lar differences were found with the intra- A comparison of measurements made 
hepatic portal branches, the superior mes- in the postmortem portograms with those 
enteric and the splenic veins (see Table II made at operation reveals that postmortem 
and compare with Fig. 17). measurements are slightly greater. An 






































TABLE II: MEASUREMENTS OF PORTAL VEIN AND TRIBUTARIES IN THE LIVING 








Hepatodistal Hepatoproximal —_— 
Diameter Diameter i 
(mm. ) (mm. ) : 
Portal vein 18.0 (15.5-21.0) 15.0(11.0-21.0) 5.5(4.0-8.5 
Splenic vein 9.5( 7.0-11.0) 13.0(11.0-16.0) 9.0(7 10.7 
Superior mesenteric vein 13.5(11.0-17.0) 
Right intrz aheps atic branch ‘of port: al vein, 16.0 (12.0-4 21. 5) mm. 
Left intrahepatic branch of portal vein, 11.0 (5.5-15.0) mm 
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Fig. 17. Schematic drawing demonstrating location of the various diameters which were measured 
from Rousselot et al: Surgery 34: 557-569, 1953) 


Average Range Average 
1. Portal Vein +. Inferior mesenteric 
la. Length 6.4 cm. (4.3-9.2 vein 
lb. Hepatodistal fa. Hepatoproximal 
diameter 220mm. = (11.0-30.0 diameter 6.0 mm 
lc. Hepatoproximal tb. Hepatodistal 
diameter 19.0 mm (11.0-26.0) diameter 2.5 mm 
ld. Left upper intra- 5. Coronary (left gastric 
hepatic branch 14.0 mm. (8.0-29.0 vein 
le. Right intraheptic 5a. Hepatoproximal 
branch 18.0 mm (8.0-25.0) diameter 5.0 mm 
2. Splenic vein Sb. Hepatodistal 
2a. Length 9.0 cm (5.0-13.0 diameter 1.0 mm 
2b. Hepatoproximal 5e. Fundic vein 2.5mm 
diameter 14.0mm, (10.0-21.0) 5d. Esophageal veins Below 1.0 
2c. Hepatodistal mm 
diameter 10.0 mm, (6.0-18.0) 6. Gastroepiploic vein 5.0 mm 
2d. Short gastric 7. Pancreatic veins 
veins 2.5 mm, (2.0-4.0 7a. Right pancreatico 
2e. Splenic radicles duodenal vein t.0 mm 
3. Superior mesenteric 7b. Left pancreatico 
vein duodenal vein 2.5mm 
3a. Hepatoproximal 7c. Inferior pancreatic 
diameter 16.0 mm. (10.0-22.0) vein 3.0 mm 


3b. Gastrocolic trunk 7.0 mm. (4.0-10.0) 8. Cystic vein 3.0 mm 
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attempt at explanation of these differences 
may consider the following factors: 


1. Dilatation and elongation of veins 
in postmortem material, due to 
loss of constrictor tonus and there- 
by an increase in diameter of the 
vein. Postmortem freezing, more- 
over, may physically alter the 
size of the vessels. 

2. Contraction of veins caused by the 
injected contrast medium in the 
living. That this is a factor is 
indicated by the demonstration 
of a difference of 4 mm. in the 
hepatodistal diameter of the por- 
tal vein in the same patient after 
a portal and a splenic portogram, 
respectively, were made. 


SUMMARY 


The roentgenologic character and fea- 
tures of the portal venous system have 
been studied in both cadavers and the 
living subject. A classification of the por- 
tal system into three main roentgenological 
types or patterns has been determined. 
Variations in major tributaries have also 
been studied. Measurements of diame- 
ters and lengths of the more important 
vessels have been made. Various tech- 
nics for demonstration of the portal system 
in the living have been reviewed and 
differences in the portal system in the 
living subject and the cadaver have been 
emphasized. 

St. Vincent's Hospital 

153 West 11th St. 

New York 11, N. Y. 
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SUMARIO 
E] Sistema Venoso Portal: Su Anatomia Roentgenoldgica 


El aspecto roentgenogr4fico del sistema 
venoso portal normal fué estudiado en 50 
cadaveres y en personas vivas durante el 
transcurso de operaciones ejecutadas por 


dolencias que no afectaban dicho sistema. 
Un andlisis de los portogramas permitié 
hacer una clasificacién de los patrones 
anatémicos basada en el Angulo formado 
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por las venas esplénica y porta (angulo 
portosplénico). Designanse asi esos pa- 
trones: tipo ““T’’, cuando el 4ngulo excede 
de 140 grados; tipo “Y”, cuando el 
angulo es de menos de 90 grados; y tipo 
“tripode’’, cuando el angulo queda entre 
esas dos cifras, Cuarenta de los cadaveres 
estudiados correspondieron a este filtimo 
grupo. También se hicieron observaciones 
de las variaciones en la relacién de las 
principales venas tributarias—la coronaria 
y la mesentérica inferior—de la porta. 
' A fin de establecer una base para la 
escala normal, se verificaron en las radio- 
grafias mediciones (diametro y largo) de 
las principales venas tributarias del sistema 
portal. Preséntanse observaciones relativas 
al trayecto y a las mediciones de esos vasos. 
Describense varias técnicas para la 
observacién del sistema portal en sujetos 


ROENTGEN ANATOMY OF PORTAL VENOUS SYSTEM 








689 


vivos. En éstos, fuerzas hemodinamicas 
afectan la difusi6n de la substancia de 
contraste y modifican el aspecto roentgeno- 
légico. En la esplenoportografia, el paso 
del medio de contraste es a través de las 
venas esplénica y porta y a las ramas intra- 
hepaticas de la porta. Asi también en la 
portografia portal, el paso del medio sigue el 
del torrente sanguineo. A continuacién de 
la inyeccién en la aorta, puede obtenerse 
un portograma transcapilar. Por regla 
general, el portograma transhepatico no 
visualiza mas que las ramas hepaticas 
inyectadas de la porta y algunas veces 
ésta. 

Una comparaci6n de las mediciones ejecu- 
tadas en los portogramas tomados después 
de la muerte y en los obtenidos en sujetos 
vivos revel6 que los primeros eran ligera- 
mente mayores. 








Roentgenologic Study of the Lower Esophagus 
and the Esophagogastric Junction! 


MAXWELL H. POPPEL, M.D., COSTANTINO ZAINO, M.D., and WALTER LENTINO, M.D. 


T TIMES THE detection of early organic 
lesions and physiological disturbances 
involving the lower end of the esophagus 
still offers some difficulty. Part of this 
difficulty lies in the lack of accurate knowl- 
edge of the anatomy and physiology of this 
region. The roentgenologist must await 
clarification from the anatomists and 
physiologists who, up to now, cannot fully 
agree as to the relative importance of the 
various structures participating in the 
closing mechanism at the esophagogastric 
junction. 

A great contribution, however, can be 
found in Lerche’s book on The Esophagus 
and Pharynx in Action (1). This, coupled 
with a simple oil-contrast technic (2) which 
improves the visualization of the mucosal 
pattern of the lower esophagus, has made 
the present study possible. The use of 
mineral oil as a double-contrast medium 
for mucosal pattern visualization was first 
reported by Gianturco (3) in his studies on 
the stomach. 

In order to verify Lerche’s concepts and 
to give the oil-contrast technic a more 
extensive trial as a screening process in 
detecting abnormalities of the lower esoph- 
ageal region, a survey was initiated in 
the Department of Radiology at Bellevue 
Hospital Center. Five hundred unselected 
ward and outpatients were used. 

Technic: After fluoroscopy, and before 
the taking of conventional gastrointestinal 
films, the patient was given 2 heaping tea- 
spoonfuls of thick barium cream, followed 
immediately by 2 ounces of extra heavy 
mineral oil. In about one-third of the 
patients a polygraph (four exposures) of 
the lower esophagus was obtained before 
the conventional film study, and in the 
remaining two-thirds the polygraph was 
taken after the films. The polygraphs, 
obtained with the patient prone, with 


the xiphoid process on the center of the 
film, included two views in the postero- 
anterior position, in deep inspiration and 
expiration respectively, and two views in 
the right anterior oblique, also in deep 
inspiration and expiration (Fig. 1). 

The chief advantage of this technic is 
that a single administration of thick barium 
and mineral oil suffices for a prolonged 
examination of the esophagus. The poly- 
graphs taken after the conventional films 
gave a better mucosal pattern than those 
taken before. The rate of retention of 
the medium, however, varies considerably 
and is probably an individual factor de- 
pendent on the amount of secretion present. 

Normal polygraphs were studied for 
anatomical and physiological variations. 
Positive cases were checked with the con- 
ventional films and the findings were com- 


pared. A clinical summary of the gastro- 
intestinal symptoms and findings was 


obtained from the patient’s chart and 
analyzed. The results appear later. 

Lerche has demonstrated the anatomical 
presence of an inferior esophageal sphincter 
and has described a gastroesophageal seg- 
ment of expulsion, the component struc- 
tures of which are diagrammatically shown 
in Figure 2. Our roentgenologic study 
seems to confirm his findings. 


NORMAL ROENTGEN ANATOMY OF LOWER 
ESOPHAGUS AND ESOPHAGOGASTRIC 
JUNCTION 

The phrenic ampulla is a physiological 
dilatation of the lower esophagus, seen 
only when that part of the esophagus is 
distended by a bolus. It is best observed 
in full inspiration. An area of contraction 
appears above it and a puckering constric- 
tion is noted at its base, located in most 
cases 1 to 3 cm. above the diaphragm in 
full inspiration and at the site of the inferior 
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Fig. 1 


Normal oil-contrast polygraph. 1 


3. Right anterior oblique, in inspiration 


esophageal sphincter. This area of con- 
striction is not produced by the pinchcock 
action of the diaphragm in most instances. 
There is a mechanical limitation to the 
degree of distensibility of the esophagus as 
it passes through the diaphragmatic hiatus, 
determined by the size of the hiatus and 


Strupy oF LowER ESOPHAGUS AND ESOPHAGOGASTRIC JUNCTION 





Postero-anterior, in inspiration. 2. Postero-anterior, in expiration. 


4. Right anterior oblique, in expiration 
the normalcy of the phrenoesophageal 
membrane. If there is a continuous flow 
of barium, it may seem as though there is 
a pinching-off and retardation of the flow 
at the esophageal hiatus. This has been 


mistaken for a pinchcock action of the 
Oil-contrast 


diaphragm. studies fail to 
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Authors’ diagram of Lerche’s gastroesopha- 
Phrenic ampulla. 2. 
Gastroesophageal 
Phrenoesoph- 


Fig. 2. 
geal segment of expulsion. 1. 
Inferior esophageal sphincter. 3. 
vestibule. 4. Constrictor cardiae. 5. 
ageal membrane. 


show any compression or effacement of 
the mucosal pattern of the relatively empty 
lower esophagus at the hiatus during the 
respiratory cycle, indicating that the dia- 
phragm has ordinarily little to do directly 
with the closing mechanism. The size of 
the phrenic ampulla may be exaggerated 
by rapid swallowing of barium, and it is 
larger and more frequently seen in older 
subjects. It is located always at or above 
the diaphragm even in full expiration. 
This serves to differentiate it from the 
gastroesophageal vestibule (see later). 
The puckering constriction at its base is 
also a characteristic feature. 

The inferior esophageal sphincter pro- 
duces the narrowing at the base of the 
phrenic ampulla, 1 to 3 cm. above the 
diaphragm, seen when the esophagus is 
full and during forced inspiration. Its 
contraction is responsible for the puckering 
effect at the base of the phrenic ampulla, 
like the tightening of a purse string. This 


is accentuated in forced inspiration by the 
downward pull on the lower esophagus 
from the tent-like phrenoesophageal mem- 
brane, the upper end of which is attached 
at this point. 


The presence of the inferior 
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sphincter, however, is best demonstrated 
in cases of “curling’’ or spasm of the 
esophagus, which produces an additional 
upward pull on the full esophagus (Fig. 3). 
The presence of a ‘“‘contracted ring”’ sug- 
gestive of an overactive inferior esophageal 
sphincter, demonstrated only on filling of 
the lower esophagus, has been reported by 
Ingelfinger and Kramer (4). 

The gastroesophageal vestibule  corre- 
sponds to the abdominal esophagus, gastric 
antrum, or “epiphrenic bell’ (5). It ex- 
tends from the inferior esophageal sphincter 
to the constrictor cardiae. When dis- 
tended, it produces a second physiological 
area of dilatation, which has to be differ- 
entiated from hiatus hernia. When the 
phrenic ampulla is full, the vestibule 
is empty, and vice versa. Rarely, both 
may be seen in a semi-dilated stage, sep- 
arated by an apparent notch, which is 
actually the partially contracted inferior 
esophageal sphincter. When empty, the 
vestibule forms a channel within the hiatal 
tunnel several centimeters in length, much 
longer than the thickness of the diaphragm, 
so that this narrowing cannot be attributed 
to the pinchcock action of the diaphragm. 

The constrictor cardiae is the narrowing 
at the junction of the esophagus and 
stomach. Theoretically, it should be lo- 
cated at the “epithelial line” or at the 
site of the abrupt transition between the 
squamous epithelium of the esophagus and 
the columnar epithelium of the stomach. 
Anatomically, this is where the esophagus 
ends and the stomach begins. Roent- 
genologically, this line is occasionally seen 
as aring. The English have used Allison 
clips to demonstrate it, and it usually lies 
in the hiatal region. Palmer has recently 
attempted to localize the esophagogastric 
junction by the use of silver brain clips 
clamped on through the esophagoscope 
following a punch biopsy at the esophago- 
gastric line. He found that the location 
of the normal resting esophagogastric junc- 
tion varies considerably in relation to the 
bony structures, according to body habitus, 
and that it is mobile and capable of con- 


siderable automatic migration (6). The 
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mucosa is here loosely attached, so that 
peristaltic action and contractions allow 
for considerable excursion of the line. Its 
location and size also vary according to the 
degree of relaxation or contraction of the 
constrictor. 

With oil-contrast studies the location 
and various stages of relaxation and 
contraction of the constrictor cardiae can 
be demonstrated, thus eliminating the 
presence of any lesion producing functional 
as well as organic changes in this area. 
In the prone right oblique view, the con- 
strictor is seen usually about 3 to 4 cm. 
below the diaphragm and through the 
mucosal pattern of the cardia. In the 
postero-anterior position, the constrictor 
is seen laterally or obliquely, as it enters 
the stomach. 

The phrenoesophageal membrane is the 
fixing apparatus of the lower esophagus. 
It arises from the pillar and fascia of the 
diaphragm and divides into an ascending 
portion, anchored at the level of the inferior 
esophageal sphincter, and a descending 
portion, attached to the muscular coat of 
the cardia of the stomach. It resists ex- 
cessive shortening of the esophagus. It 
further allows for free mobility of the 
esophagus during respiration. In full in- 
spiration, there is considerable pull on the 
ascending portion of the membrane as the 
diaphragm moves down. This causes 
some stretching of the segment imme- 
diately above the diaphragm and some 
shortening of the segment below, particu- 
larly in the upright position. In full 
expiration, the reverse is true, although in 
most cases very little change seems to take 
place below the diaphragm, where the ab- 
dominal esophagus appears well anchored 
to the esophageal hiatus. 

The diaphragm is attached posteriorly 
to the lumbar spine by the right and left 
crura, which lie on each side of the ab- 
dominal aorta. A tendinous arch between 
these two crura forms the aortic opening 
directly anterior to the twelfth dorsal 
vertebra. The right and left crura de- 
cussate above the aortic opening, the right 
crus swinging anteriorly and to the left, 
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The arrow 


Spasm of the lower esophagus. 
points to the inferior esophageal sphincter 


Fig. 3. 


surrounding the esophagus to form the 
esophageal hiatus, slightly to the left of 
the mid-line and at about the level of D-10. 
Roentgenologically, in the postero-anterior 
or anteroposterior view, the central por- 
tion of the diaphragm is depressed by the 
sardiac shadow, and the right dome is 
slightly higher than the left. The right 
crus can also be demonstrated on the left 
side, slightly below the left dome. In the 
oblique position, the right dome of the 
diaphragm appears uppermost and the 
right crus is now seen tangentially and to 
better advantage, lying below the level 
of the right dome. In this position, the 
exact location of the barium-filled esoph- 
agus as it passes through the diaphragm 
can be noted. The thickness and contour 
of the diaphragm vary with the phase of 
respiration and the habitus of the patient. 
It is thinned out and bow-like in contour 
in full expiration and in hyposthenic in- 
dividuals. It is thicker and flatter in full 
inspiration and in hypersthenic subjects. 
Scalloping is not uncommon. 

The esophageal diaphragmatic hiatus is 
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Fig.4. Normal oil-contrast roentgenograms of the lower esophagus, with outline tracings to demonstrate normal 
structures. A. Arrow points to site of inferior esophageal sphincter. Gastroesophageal vestibule is emptying 
into stomach. Constrictor cardiae open. Hypersthenic habitus. B. Upper arrow points to gastroesophageal 
vestibule; lower arrow to the “epithelial ring.”’ 


a gap in the medial fibers of the right crus esophagus. He believes that, when the 
of the diaphragm. Allison (7) claims that diaphragm contracts, it compresses the 
this crus forms a sling around the lower wall of the esophagus and increases its 
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Fig. 5. The “double-ring’’ shadow, diagnostic of a paraesophageal hiatus insufficiency or hernia. A 


inspiration. B 


Of late, the English have 


angulation. 
been emphasizing the “extrinsic factors 
involved in the closing mechanism (8). 
They list, first, the pinchcock action of the 
fibers of the right crus of the diaphragm; 
second, the sharp angulation backward 
of the lower esophagus on contraction of 
the diaphragm; third, the acute angle of 
entry of the lower esophagus into the 
stomach. 

Oil-contrast studies, however, fail to 
show evidence of compression of the 
mucosal pattern of the lower esophagus at 
the hiatus during the respiratory cycle. 
Occasionally, a definite backward excursion 
of the lower esophagus is noted, in forced 
inspiration, with an accentuation of the 
lower angle as the esophagus bends sharply 
forward. Some stasis of barium may even 
be noted at this point on a number of 


In deep 
In expiration. 


films, though this seems to vary with the 
habitus of the patient, as does the acute 
angle of entry of the lower esophagus into 
the stomach. Loose peritoneal attach- 
ment around the hiatus permits flexible 
movement of the esophagus without pull 
on the diaphragm. Location of the hiatus 
is occasionally indicated by a slight narrow- 
ing of the esophagus at the level of the dia- 
phragm, particularly in the presence of 
hiatus hernia. 

In our studies, the esophageal hiatus is 
occasionally seen in the right anterior 
oblique position, appearing as a slit in the 
diaphragm and apparently having little 
to do with the actual functioning of the 


esophagus. The size of the opening prob 


ably varies with the habitus and tone and 
thickness of the surrounding muscular 
fibers. The hiatus may be abnormally 
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small or unusually large, or there may be 
incomplete fusion anteriorly or posteriorly. 

The Cardia and Fundus: The normal 
roentgen appearance of the cardia and 
fundus varies with the degree of filling, 
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In the hypersthenic subject the cardia is 
well defined and there is usually also some 
shelving. The fundus lies posteriorly, 
and in the right anterior oblique views the 
shadow of the abdominal esophagus and 


ee 65. 


Fig.6. A. 

later 

position, and habitus of the patient. In 
most cases the cardiac incisura is ill- 
defined and, contrary to the belief of a 
number of investigators, seems to have 
little to do with the closing mechanism. 


Ulcer of the lower esophagus in a case of scleroderma. B. 
Note absence of ulcer and presence of stricture. 


Same case nine months 


cardia is superimposed on that of the 
fundus, making differentiation difficult 
without mucosal pattern study. 

The structures surrounding the lower 
esophagus should be differentiated when- 


























ever possible, particularly in the right 
anterior oblique view. Confusing linear 
shadows must be identified, such as partly 
calcified rib edges, accessory lobes, lung 
adhesions and lung markings, the breast 
shadow, and the aorta, with or without 
calcification in its walls. Scoliosis and 
kyphosis may produce deviations and ab- 
normal relationship of these surrounding 
structures. 

Deviations and Compression of the Lower 
Esophagus: Abnormal kinks of the lower 
esophagus are not unusual and are prob- 
ably due to a redundant esophagus. Oc- 
casional sharp indentations and notches are 
noted, due presumably to pull from con- 
nective tissue fibers anchoring the esoph- 
agus. Variations in the muscular tone 
and degree of elasticity of the esophagus 
probably account for additional inconstant 
variations from the usual normal configura- 
tion. 


ABNORMAL PHYSIOLOGICAL AND ORGANIC 


DISORDERS 
The borderline between normal and 
abnormal physiological and anatomical 


changes may be so slight as to be difficult 
of detection. Early recognition of minimal 
abnormal findings, however, may be of 
great importance in the prevention of 
progressively worse changes. 

Reflex spasm and irritability of the lower 
esophagus are not uncommon. They are 
secondary to disease in other parts of the 
gastrointestinal tract, notoriously peptic 
ulcer and gallbladder disease, or to such 
local causes as esophagitis, esophageal 
ulcer, or diverticulum. Reflex spasm of 
the esophagus may be localized or gen- 
eralized. 

Localized spasm may affect the inferior 
esophageal sphincter or the constrictor 
cardiae. This causes delayed emptying of 
the phrenic ampulla or the gastroesoph- 
ageal vestibule. More persistent localized 
spasm, probably coupled with a defective 
local innervation, may result in cardio- 
spasm. Delayed emptying of the phrenic 
ampulla, however, may also be due to 
mechanical causes, such as a small esoph- 
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ageal hiatus or fixed diaphragm, and in 
older individuals to a generalized loss of 
muscular tone. 

Generalized spasm manifests itself by 
abnormal peristaltic waves, usually affect- 
ing the entire esophagus. Persistent 
spasm of this type is accompanied by in- 
creased intraluminal pressure, which may 
produce protrusions of esophageal mucosa 
through weakened areas within the 
muscular wall of the esophagus, resulting 
eventually in the formation of pulsion 
diverticula. Generalized spasm is also 
usually accompanied by an upward pull on 
the lower esophagus, particularly in the 
presence of ‘“‘curling.’’ If the phreno- 
esophageal membrane is defective or un- 
usually thin, or if the esophageal hiatus is 
unusually wide, hiatal insufficiency and 
eventually hiatus hernia may result (9). 
The criteria for the early detection of 
hiatal insufficiency and hiatal hernia are 
as follows: 

Hiatal Insufficiency: Roentgen findings 
in hiatal insufficiency vary with the under- 
lying weakness. (a) If the primary defect is 
in the phrenoesophageal membrane—an 
unusually thin membrane in younger sub- 
jects or a loss of elasticity in the senile 
oral or upward displacement of the phrenic 
ampulla and gastroesophageal vestibule 
takes place. A persistently high phrenic 
ampulla is then noted. As the sliding 
progresses, the ampulla may appear to be 
larger and notched. Actually this appear- 
ance represents both a dilated phrenic 
ampulla and gastroesophageal vestibule, 
separated by the partly contracted inferior 
esophageal sphincter as a result of the 
mechanical retention of barium above the 
diaphragm secondary to the anatomic in- 
sufficiency of the phrenoesophageal mem- 
brane. The constrictor cardiae is seen to 
be at the hiatus rather than in its normal 
position. If the gastric mucosa or the 
epithelial ring is seen above the diaphragm, 
then roentgenologically we are already 
dealing with a herniation of the sliding 
type. Thus, an unusually high phrenic am- 
pulla and vestibule with the constrictor car- 
diae at the hiatus, in the absence of spasm 
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or curling of the esophagus, with minimal 
bulging of the cardia through the hiatus, is 
indicative of hiatal insufficiency of the 
sliding type. 

(6) Small protrusions of gastric mucosa 
through the esophageal hiatus, seen only 
occasionally, particularly in young subjects 
and on a full stomach, indicate the presence 
of an unusually wide hiatus. This will 
probably lead to the development of a true 
paraesophageal hiatus hernia. An ap- 
parently localized widening of the lower 
esophagus should arouse suspicion of this 
condition. Rotation in various positions 
will show the apparent dilatation to be 
off center. The mucosal pattern will 
further reveal that the pocket is located to 
one side of the esophagus. Occasionally, 
a knuckle of fundus or cardia protruding 
through the esophageal hiatus, with super- 
imposition of a dilated or filled gastro- 
esophageal vestibule, gives a characteristic 
and diagnostic ‘‘double ring’’ shadow (Fig. 
5) seen projecting above the level of the 
diaphragm, but this is demonstrable only 
by the mucosal pattern method and best in 
the prone right anterior oblique position 
and in deep inspiration. The constancy 
and size of the pocket will determine the 
presence of a true hernia. 

Sliding or Concentric Hiatus Hernia: 
The underlying weakness in sliding or 
concentric hiatus hernia is probably a 
defective phrenoesophageal membrane. 
The roentgen findings show the presence of 
a persistent small pouch above the dia- 
phragm, with the esophagus entering at its 
apex and showing a localized constricted 
area for about 1 cm. immediately above 
this junction. While esophagitis has to 
be excluded, cases showing this narrowing 
have failed to demonstrate any lesion on 
gross examination (10). The narrowing 
is thus probably due, in the absence of 
esophagitis, to the still present attachments 
of the uprooted phrenoesophageal mem- 
brane. Occasionally in the larger type of 
hernia a notch is seen in the upper pole 
of the hernia during swallowing, which is 
probably the dilated constrictor cardiae. 
The esophagus may be redundant or 


apparently normal. There is loss of the 
normal angulation between the esophagus 
and stomach. Gastric mucosal folds are 
demonstrated within the pouch. These 
are larger and coarser than those of the 
esophagus, and there may be some trans- 
verse folds. Finally, because of the 
structural changes secondary to the pres- 
ence of the hernia, the closing mechanism 
may be incompetent, so that regurgita- 
tion occurs. This is best demonstrated 
on fluoroscopy and in the Trendelenburg 
position. The upright lateral bending 
position has also been recommended. 
Demonstration of the presence or absence 
of regurgitation is most important, for it 
may foreshadow eventual complications. 
On fluoroscopy, retardation of the flow of 
the barium at the hiatus may be a clue to 
the presence of this disorder. 

Paraesophageal Hiatus Hernia: In para- 
esophageal hernia the underlying defect is 
probably a large esophageal hiatus. 
Roentgen examination shows the presence 
of a persistent small pouch to one side of 
the esophagus. The double ring shadow 
may be present. The esophagus is of 
normal length, and the constrictor ring is 
usually not above the diaphragm. This 
depends chiefly on the size of the hernia. 
Gastric mucosa is demonstrated within 
the pouch. Sweet (11) reports finding 
paraesophageal hernia through a defect of 
the diaphragm in close proximity to the 
hiatus. This type is different from para- 
esophageal hiatal hernia. It is not, indeed, 
a true hiatus hernia. There is a gap be- 
tween the esophagus and hernial pocket. 
If the gap is very small, it may be almost 
impossible to differentiate the two types 
roentgenologically. On fluoroscopy, dis- 
placement of the lower esophagus or a 
tortuous lower esophagus may be a clue to 
this type of disorder. 

Mixed Type: The underlying weakness 
in hiatus hernias of the mixed type is 
probably a combination of an enlarged 
esophageal hiatus and a defective phreno- 
esophageal membrane. These are com- 
mon among the larger hernias and present 
a combination of findings listed above. 
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Congenital short esophagus with hiatus 
hernia has now been shown to be quite 
rare. The contraction of the longitudinal 
fibers of the esophagus in a sliding hernia 
may simulate the appearance of a con- 
short esophagus with hiatus 
hernia. The roentgen differential diag- 
nosis may be difficult. The condition is 
seen in younger patients, with a long his- 
tory of symptoms; esophagitis is quite 
common. Roentgenologically there are 
no specific differentiating signs. 


genitally 


STATISTICAL DATA 


Five hundred unselected patients were 
studied by means of the “‘oil-contrast”’ 
polygraph technic as well as by the conven- 
tional routine method. Positive findings 
were obtained by the oil-contrast method 
in 67, and in 54 of these a complete follow- 
up was obtained. Of the 54 patients, 41 
were found to have abnormalities which 
were overlooked in the conventional exam- 
ination of the gastrointestinal tract. 

Thirty-four of the patients, were males 
and 20 females. Thirty-seven were out- 
patients and 17 in-patients. The age range 
for the males was from thirty-two to 
seventy-eight, and for the females from 
forty to sixty-eight years. The most 
common coexistent disease was peptic 
ulcer, occurring in 11 patients; the next 
most common was gallbladder disease, of 
which there were 3 cases. The types of 
lesion are listed in the accompanying table. 

Seven of the 54 cases bore the clinical 
label of psychoneurosis. Six additional 
cases carried clinical labels of functional 
gastrointestinal disorders such as “‘vis- 
ceroptosis,’’ “dyspepsia,” and ‘“‘gastritis.”’ 

Sliding hiatus hernia was the most com- 
mon finding. Two of these hernias were 
so large as to make us doubt the fact that 
they could not be seen on the conventional 
films. In 1 case, in which curling was 
also present, a recheck polygraph done 
several days later failed to show any 
abnormality. In 2 of the cases of esoph- 
agitis, sliding hernias also occurred. One 
of these, on biopsy of the apparent area of 
esophagitis, proved to be a stricture second- 
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LOWER ESOPHAGEAL LESIONS DIAGNOSED 
BY Or_-CONTRAST POLYGRAPHS 


TABLE I: 


Also Diag 
nosed on 
Conven- 
tional 
Examination 
Number of 
Patients 


Diagnosed 
by Oil-Con- 
trast Poly- 
graphs 
Number of 
Patients 


Type of Lesion 


Sliding hiatus hernia 16 7 

Paraesophageal hiatus hernia 7 0 

Mixed type hiatus hernia 6 } 

Sliding hiatus insufficiency 6 0 

Diverticulum 5 l 

Paraesophageal insufficiency 

Esophagitis 

Ulcer of lower esophagus 

Spasm of lower esophageal 
sphincter 

Curling 

Achalasia 

Carcinoma of lower esophagus 

Diaphragmatic dome defect 


bow & 


Total 56* 14* 


*These figures do not correspond precisely to the 
number of cases, since an occasional patient had mul 
tiple lesions. 


ary to leukoplakia. In 1 of the 2 cases 
we have listed as showing spasm of the 
inferior esophageal sphincter there was 
also a sliding hernia, confirmed at opera- 
tion. However, no abnormality except 
the hernia was reported by the surgeon. 
No cases of “contractible ring,’’ as recently 
reported by Schatzki and Gary (12), 
were encountered. Of the 2 cases listed as 
ulcer of the lower esophagus, 1 was in a 
known case of scleroderma (Fig. 6) and 
the other in a patient with partial esoph- 
agogastrectomy. 


DISCUSSION 


Most of the findings we are reporting are 
surgically unconfirmed because of their 
benign, functional nature. However, the 
roentgen demonstration of these changes 
will serve better to evaluate the clinical 
picture. The fact that in 81 per cent of 
our positive cases no abnormal changes 
were demonstrable in the conventional 
gastrointestinal series stresses the impor- 
tance of including the lower esophagus in a 
more thorough search for abnormalities. 
It also points out the value of oil-contrast 
polygraph study of this region. We would 
like to emphasize the need for taking serial 
films in various respiratory phases and 
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especially in deep inspiration, with the 
patient in the prone right anterior oblique 
position. While plain thick barium paste 
without the mineral oil could be used, we 
have consistently obtained a better mucosal 
pattern, and for a longer time, with the 
mineral oil. 


CONCLUSIONS 


1. Oil-contrast polygraphic study of the 
lower esophagus is a valuable addition to 
the conventional roentgen examination of 
the upper gastrointestinal tract. 

2. Our findings verify Lerche’s con- 
cepts of the anatomy of the lower esoph- 
agus and esophagogastric junction. 
Costantino Zaino, M.D. 


309 Bedford Park Boulevard 
Bronx 58, N. ¥. 
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SUMARIO 
Estudio Roentgenoldgico de la Porcidn Inferior del Esdfago y de la Unidn Esdfagogastrica 


En 500 enfermos tomados al azar, se 
estudié la zona inferior del eséfago por me- 
dio de una técnica de doble contraste (bario 
y aceite mineral pesado). Ademas de las 
radiografias corrientes, se tomaron cuatro 
vistas (un “‘poligrafo) de la porcién inferior 
del eséfago (vistas posteroanteriores en 
inspiracién y espiracién profundas y vistas 
oblicuas anteriores derechas, también en la 
aspiraci6én y espiracién profundas). 

Estos estudios comprobaron la descrip- 
cién anterior por Lerche (The Esophagus 
and Pharnyx in Action. Springfield, IIl., 
E. U. A., Charles C Thomas, 1950) de un 
segmento gastroesofagico de expulsién, 
comprendiendo la ampolla frénica, el es- 
finter esofagico inferior, el vestibulo gastro- 


esofagico, el constrictor del cardias y la 
membrana frenoesofagica. Demostraron 
ademas el valor de la técnica del aceite- 
contraste y del ‘‘poligrafo’’ en los estudios 
de la porcién superior del tubo gastroin- 
testinal. 

Cincuenta y cuatro enfermos de la serie 
estudiada resultaron tener anomalias en 
la regién inferior del eséfago, 41 de los 
cuales no habian sido descubiertos en los 
estudios gastrointestinales acostumbrados. 
Entre otras, comprendieron aquéllas hernia 
hiatal por deslizamiento, hernia paraeso- 
fagica, hernia hiatal de forma mixta, in- 
suficiencia hiatal por deslizamiento, e in- 
suficiencia paraesofagica. Describense las 
caracteristicas radiolégicas. 














An Evaluation of the Gland Depth Error 
in Measuring the Thyroid Uptake of Radioiodine’ 


HOWARD L. DEMOREST, B.P., and SOL SANDHAUS, B.S. 


HE in vivo determination of radio- 
'T caine uptake by the thyroid gland is 
now a standard procedure for the diagnosis 
of thyroid function. Although the value 
of the test is well established, there is 
still some question as to the method of 
performing the uptake study which will 
give the greatest accuracy. An analysis 
of the sources of error has been given by 
Fields and LeRoy (1). Their study shows 
that the most important of these is varia- 
tion in the gland depth from patient to 
patient. To correct for the gland depth, 
a method requiring measurements at three 
different counter-to-neck distances was 
suggested. From these the depth of the 
effective center of radiation of the thyroid 
can be calculated by the application of the 
inverse-square law. Other methods in- 
volving essentially the same principle 
have been described (2, 3). Once the 
effective depth of the gland is known, 
appropriate corrections are made for tissue 
absorption and the inverse-square law 
effect. 

Significance of Tissue Absorptian Factors: 
In considering the feasibility of this cal- 
culated depth method, we were led by 
two points to re-evaluate the technic. 
The linear absorption coefficient (u) for 
I'*' to be used in corrections for tissue 
absorption depends upon the proportion 
of the various energy gamma rays emitted 
by the isotope which are detected by the 
counter. The significant part of the 
gamma ray spectrum of I'*! consists of 
0.638 (~ 15 per cent) and 0.364 (~85 
per cent) Mev rays (4), for which the 
absorption coefficients are 0.087 and 0.111, 
respectively (5). These absorption coeffi- 


cients mean that the corrections for ab- 
sorption as a result of gland depth are 
much greater than has been previously in- 
dicated (1). 


' From the Radioisotope Unit, Veterans Administration Hospital, Minneapolis, Minn. Accepted for publi- 
cation in April 1954. 
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A further consideration in this problem 
of tissue absorption is the likelihood that 
absorption corrections based upon the 
tissue depth to a calculated center of radia- 
tion will not correspond to the true average 
tissue absorption. Since the neck contour 
is convex, the true absorption will always 
be less than that obtained on the basis of 
a calculated center of radiation. 

Relative Accuracy of Calculated Depth 
and Average Depth Methods: In view of 
the effect of these factors upon the accuracy 
of the uptake determination, it was de- 
cided to evaluate the relative accuracy of 
the calculated depth method and the av- 
erage depth method used in most labora- 
tories. For this purpose a neck phantom 
was constructed of thin-wall Lucite tubing. 
On the basis of a study of thyroid outlines 
obtained with a scanning scintillation 
counter, it was determined that the maxi- 
mum width of the thyroid gland projected 
onto the plane of the counter face is 9 
em. Within this width, a dose of I'*! 
divided equally between two 5-c.c. vials 
was placed in the phantom, the vials 
being so positioned as to simulate thyroid 
lobes at known distances varying from 1.4 
to 6.6 cm. behind the outer surface of the 
phantom. The phantom was filled with 
water to give absorption equivalent to 
tissue. 

With the method of Fields and LeRoy, 
the depth of the dose was calculated from 
measurements at three distances. A _ so- 
dium iodide scintillation counter was used 
with a lead absorber across the face suffi- 
cient to eliminate all back-scatter radiation. 
All counts were obtained with a standard 
error of 1.5 per cent or less. For twenty- 
two such depth determinations the average 
error was 0.7 cm. This result was ob- 
tained under ideal measurement conditions, 
where distances could be duplicated with 
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great precision. It is essentially due, 
therefore, to the variation in the values of 
the three counts within the 1.5 per cent 
expected statistical fluctuation. With the 
additional variable of duplicating precise 
distance measurements over the patient’s 
neck, it is expected that this error will be 
at least 1 cm. 

The uptake procedure used in our lab- 
oratory involves the measurement of the 
dose in a total of 100 c.c. of water in a 
paper cup at 40 cm. from the counter to 
the outer surface of the cup. The meas- 
urement of thyroid radioactivity is made 
with the counter at the same distance 
from the neck. This method postulates 
an average gland depth of 2.8 cm. To 
check the accuracy of this method, counts 
were made on the phantom with the dose 
at different depths and the counter-to- 
phantom distance fixed at 40 cm. The 
total dose (empty vials included) was then 
transferred to a paper cup, and the total 
volume adjusted to 100 c.c. The dose 
was then counted in the cup. After cor- 
rection for background, this count was 
taken as 100 per cent, and the net counts 
obtained for the dose at various depths 
in the phantom were expressed in per cent 
of dose. These results are shown in Table 
I. From the values in the table, it is 


TABLE I: VARIATION OF PER CENT DOSE WITH DOSE 
DEPTH IN NECK PHANTOM 


(2.8-cm. depth = 100 Per Cent) 
Depth, cm. Per Cent Dose 

1.4 114 

2.5 104 

+.] 84.3 

5.2 76.4 


evident that a variation of 1 cm. in depth 
produces an average change of 10 per cent 
in the counting rate, 1.e., uptake measure- 
ment. 

From the previous discussion of the 
error in gland depth determination by the 
calculated depth method, we obtained an 
average expected error of 1 cm. This 


corresponds to an average error of 10 
per cent of the uptake value. 

To determine the accuracy of the average 
depth method, it is necessary to know 


what distribution of gland depths may be 
expected in any large group of patients, 
The report by Reid and Sorenson (3) on 
125 patients gives gland depths ranging 
from —1.0 to 6.5 cm., with 97 per cent of 
these less than 3.5cm. The method which 
they used required measurements at 2.() 
and 15.3 cm. From the ratio of these two 
counts a depth correction factor was ob- 
tained from a curve determined by meas- 
urements made on a neck phantom. 
Their results are consistently lower than 
might be expected from anatomical con- 
siderations. Nevertheless, the distribu- 
tion of depths may be considered repre- 
sentative. Using the value of 10 per cent 
error per centimeter obtained from Table 
I and weighting the error for each depth in 
accordance with its frequency, the average 
error with use of the 2.8-cm. average gland 
depth can be calculated. 

This has been done in Table II for the 


CALCULATION OF AVERAGE ERROR WITH 
AVERAGE DEPTH METHOD 


TABLE II: 


Per Cent Error 
of 2.8-cm. Average 
Depth Method 


Average Gland 
Depth 


} 


( 


‘ 
) 

‘ 
» 


-OWhh= 
wOon1s) 


2 1: 
distribution as given by Reid and Sorenson 
(average gland depth = 1.7 cm.) and 
also by shifting their distribution by 
increments of 0.5 cm. up to an average 
gland depth of 4.2 cm. 

It is evident from these results that 
the calculated depth method and the av- 
erage depth method of carrying out uptake 
measurements yield results of equivalent 
validity over the possible range of average 
gland depths. The average error in either 
method due to gland depth variation is 
approximately 10 per cent of the uptake 
value. This is the major source of error 
and may be taken as the average over-all 
error of the uptake procedure if all back- 
scatter radiation has been eliminated by a 
lead absorber and good counting statistics 
are obtained. 
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CONCLUSION 

It appears that the method involving 
an average gland depth, which is in general 
use, is to be preferred for the following 
reasons: (a) The accuracy is equivalent 
to that for the calculated depth method. 
(b) The total time for the uptake test and 
the required mathematical calculations are 
reduced to a nunimum. 
VA Hospital 


54th St. and 48th Ave. South 
Minneapolis 17, Minn. 
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SUMARIO 


Justipreciacién del Error en la Profundidad de la Glandula al Medir la Absorcidn de 
Radioyodo por el Tiroides 


Un factor importante en la determina- 
cién de la absorcién de radioyodo por el 
tiroides es la profundidad de la glandula, 
que varia en cada enfermo. Trataron los 
AA. de valuar la relativa exactitud de las 
determinaciones de la absorcién basadas 
en el calculo del centro eficaz de radiacién 
en la glandula y en las mediciones medias 
de la profundidad usadas en la mayor 
parte de los laboratorios. Ejecutaron sus 
estudios con un fantasma de tubo de 
Lucite que contenia dos frasquitos de yodo 
radioactivo, colocados de modo que simu- 
laran los lé6bulos del tiroides. ; 

Con el método de profundidad calculada, 


observése que una variacién de 1 cm. en 
la profundidad producia una alteracién 
media de 10 por ciento en la medicién de 
la absorcién. Como el promedio de error 
esperado con el método calculado es 1 cm., 
es de esperar un error medio de 10 por 
ciento en el valor de la absorcién. Los 
resultados obtenidos con el método de la 
profundidad media (profundidad media 
2.8 cm.) rindieron, segiin se observé, un 
error medio comparable. Como este tl- 
timo método posee igual exactitud, requiere 
menos tiempo y reduce a un minimo los 
calculos matematicos, debe ser prefer- 
ido. 











Comparative Studies of Discography and Myelography’' 
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TT? DIAGNOsIS of herniation or protru- 
sion of an intervertebral disk can 
readily be made in the majority of instances 
on the basis of the history and a careful 
examination (5, 13). Occasionally, when 
the clinical findings are inconclusive, addi- 
tional diagnostic studies are indicated. 
For this purpose, myelography has been 
utilized extensively, inasmuch as it af- 
fords more precise information concerning 
the level and extent of the herniated disk 
(4). In addition, it aids in determining 
whether one or more disks are involved and 
in excluding intradural or extradural le- 
sions. The accuracy of the procedure as 
reported by different observers varies be- 
tween 75 and 92.3 per cent (4, 17, 28). 
The negative errors often seem to occur in 
those cases in which the surgeon also is in 
doubt (32). 

During the last decade, Lindblom, his 
associates, and others have stated that the 
diagnosis of herniation of an intervertebral 
disk can be made by a direct puncture of 
the disk with the injection of 35 per cent 
Diodrast (8, 10, 12, 23-26). They are of 
the opinion that this diagnostic method is 
more accurate and more rapid than myelog- 
raphy, as well as less hazardous to the 
patient, and that it offers the surgeon a 
graphic demonstration of the pathological 
changes in a disk. In an effort to verify 
this conclusion, a study has been made of 
a relatively small comparative series of 
patients, 18 in number, in whom both disk 
punctures and Pantopaque myelography 
were done. In 9 other instances, discog- 
raphy alone was done. 


TECHNIC OF DISCOGRAPHY 


The procedure employed in these studies 
is essentially the same as that described by 


Reserve University School of Medicine, Cleveland, Ohio. 


Lindblom. Prior to the disk puncture, 
films are reviewed to be sure that there is 
no unusual anatomical configuration which 
might interfere with insertion of the needle. 
The technic of puncture is not difficult and 
may be mastered readily by anyone famil- 
iar with the anatomy of the lower lumbar 
spine. 

The well sedated patient is placed on the 
fluoroscopy table in a prone position (Fig. 
1A), with several pillows under the abdo- 
men to arch the back. Anteroposterior 
and transverse lateral films are taken and 
studied, though this step may be omitted 
as familiarity with the procedure is in- 
creased. Under fluoroscopic control, the 
fourth and fifth lumbar interspaces are 
localized and marked. The lumbar area 
is prepared aseptically and, after a local 
procaine anesthetic has been adminis- 
tered, a 4-inch 18-gauge needle and stylet 
are inserted into the fourth interspace, a 
little to one side of the mid-line, adjacent 
to the inferior edge of the fourth lumbar 
spinous process. The needle is then passed 
slightly inferior to the lamina and aimed at 
the mid-line of the intervertebral disk. 
The centering and insertion of the needle 
may be controlled by fluoroscopy. When 
the surgeon feels he is adjacent to the pos- 
terior longitudinal ligament overlying the 
annulus fibrosus of the intervertebral disk, 
a 6-inch 22-gauge inner needle is in- 
serted 1.5 cm. directly into the disk. This 
is accomplished with relative ease if the 
outer 4-inch 18-gauge needle is in correct 
alignment. A characteristic soft, yielding 
sensation is encountered as the inner needle 
penetrates the disk. It is extremely diffi- 
cult, almost impossible, to inject the 
medium through the needle if it is not 
centered or angled correctly. 


1 From the Radiological Service and Neurosurgical Section, Veterans Administration Hospital, and Western 


Accepted for publication in June 1954. 


2 Consulting Neurosurgeon, Veterans Administration Hospital, Cleveland, Ohio. 
3 Chief, Radiology Service, Veterans Administration Hospital, Cleveland, Ohio. 
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The same procedure is repeated for the 
fifth interspace. Anteroposterior and 


transverse lateral spot films are taken (Fig. 
1.B and C) and serve as a control in the 
If the 


guidance of the inner needles. 
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jected, and that, with some difficulty. 
Hoen has made a similar observation dur- 
ing surgery, on injection of disks with saline 
(16). Frequently, in the case of a normal 
disk, the medium is forced back into the 








Fig. 1. Technic of discography. A 
and C. Anteroposterior and lateral views showing position of inner needles in mid- 
portions of the fourth and fifth lumbar intervertebral disks. 


needles are too far forward, or angled too 
much in any direction, their position can 
be corrected. 

With a 2-c.c. Luer syringe, 35 per cent 
Diodrast is injected through the No. 22 
inner needle into the central portion 
(nucleus pulposus) of the disk. If a disk 
is normal, only 0.5 ¢.c. to 1.0 ¢.c. can be in- 





Patient in position on fluoroscopic table. B 


syringe. Therefore, once the injection has 
been made, the syringe barrel is fixed, while 
the inner needle is withdrawn a few milli- 
meters. This tends to seal off the com- 
munication of the disk content with the 
needle. If the medium is not forced up 


into the syringe, the needles are with- 
drawn. 


If the annulus fibrosus portion of 
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Fig. 2. 


right. 


Left leg raising was positive, with sciatic radiation at 70° 
thesia of the entire left foot and anterolateral aspects of the leg and ankle 


A 34-year-old white male with a history of recurrent low back pain with left sciatic radiation to the toes 
Physical examination revealed limited back movement with left paravertebral muscle spasm and scoliosis to the 


Left extensors of toes were weak, with hypes- 
Left ankle jerk was diminished 


Myelograms (A and B) showed a defect at the left fourth interspace which was seen only in the lateral view 
(Myelographic studies included fluoroscopy, spot films, and radiographic films in the anteroposterior and right and 


left oblique and lateral projections.) 


The fifth interspace appeared normal 


Discograms (C and D) revealed a posterior herniation of the fourth and fifth disks, with extravasation of Dio- 


drast into the epidural space 
found at both the left L-4 and left L-5 interspaces. 


At operation a posterior herniation and frank rupture of the annulus fibrosus was 


In this case two lesions were diagnosed by discography, whereas the myelogram and clinical picture indicated 


a single lesion. 


the disk is torn or abnormal, 2 c.c. of 
Diodrast is easily injected. 

As soon as the fourth interspace has been 
injected with the contrast medium, the 
needles are removed and anteroposterior 
and transverse lateral spot films are taken. 
Diodrast is immediately injected into the 
fifth interspace, the needles are withdrawn 
and a similar set of films is obtained. With 
both needles removed, the conventional 
anteroposterior and lateral films of L-4 
and L-5 are taken and the patient is re- 
turned to the ward. 


THE NORMAL AND ABNORMAL 
INTERVERTEBRAL DISK 

The intervertebral disk is composed of 
two thin disk plates of hyaline cartilage 
which lie flat on the cancellous bone of the 
vertebral bodies, an inner nucleus pul- 
posus, and a surrounding annulus fibrosus 
(2, 9, 21). The nucleus pulposus consists 
of a gelatinous, yellow, oval spheroid 
center of collagen structure which measures 
approximately 1.5 cm. in diameter. The 
structure is loosely reticular, whereas 


in the annulus fibrosus, the arrangement of 
the fibers is firm and roughly concentric. 


The center is the cushioning portion of the 
disk and is able to change its configuration, 
depending on the weight-bearing degree of 
pressure exerted against it. The nucleus 
pulposus is surrounded by and blends with 
the annulus fibrosus, a fibrocartilaginous 
layer which becomes thicker in its pe- 
riphery. 

Three types of abnormalities of the inter- 
vertebral disk have been described clini- 
cally: 


(1) The classical or frank rupture, in 
which there is a rent in the an- 
nulus accompanied by a protru- 
sion of disk substance (in most 
cases the posterior longitudinal 
ligament is also torn, with free ex- 
trusion of the material into the 
spinal canal). 

) The bulging disk, in which the an- 
nulus is weakened locally and 
thinned but is without a break in 
continuity (nuclear material pro- 
trudes or bulges into the spinal 
canal, without actually being loose 
in the canal). 

(3) The degenerated disk, which is sub- 


ject to much discussion (2, 18, 19, 


bo 
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Fig. 3. A 28-year-old male with a history of recurrent low back pain with right sciatic radi- 
ation to the foot. In 1945, the patient was subjected to surgery, but obtained no relief of pain. 
Physical examination revealed obliteration of the lumbar curve. Atrophy of the right calf was 
present, and there was positive right leg raising with radiation at 60°. Right angle jerk was 
absent 

Myelograms (A and B) revealed a suggestion of a root defect at left L-4, but the clinical signs 
and symptoms were always on the right 

Discograms (C—E) showed a sandwich-type disk at L-5, with bulging and posterior protrusion 
L-4 was normal. Operation revealed degeneration and protrusion of the right L-5 disk. The 
right L-4 disk was explored and found to be normal. 

This case illustrates the difficulties encountered in the interpretation of myelograms, as well 
as the frequency of false positives. 


21). Our concept of this term in- posed of a stringy, soft, friable, 
cludes narrowing of the interverte- more or less homogeneous material 
bral space, with little or no bulg- (18). 


ing, occasionally associated with 


calcific deposits about the annulus. Roentgenographically, after the Diodrast 
The interior of the disk is com- has been injected, only the spaces of the 


708 Juttus WoLkIN, MAvRICE 


— 





. SacHS, GEORGE H. HOKE May 1955 





Fig. 4. A 37-year-old white male with a history of recurrent low back pain with radiation and numbness down 


the left anterolateral thigh and anterior leg to the ankle 


In 1949 and again in 1950, surgery was done, with only 


temporary relief of symptoms each time. Central herniation of the L-4 disk was found in 1950. 

Physical examination revealed restricted back movement and atrophy of the left thigh and calf with hypesthesia 
of the left anterior thigh and medial left leg. Positive left leg raising with radiation at 60° was present. There 
was slight weakness, on the left, of the quadriceps, hamstrings, and dorsiflexors of the foot. The left ankle jerk 


was slightly diminished 


Myelography demonstrated a vertical central defect of the column of Pantopaque, which might have been due 
to the previous surgery or edema(A). A lateral view showed a posterior defect at L-4 (B). 

Discograms (C and D) revealed a posterior protrusion and extravasation of medium at L-4 and degeneration 
and posterior protrusion at L-5. At operation a frank rupture was found far lateralward in the fourth foramen at 
the left L-4 disk, with a normal appearing disk on the left, L-5 


nucleus pulposus are normally visualized 
(20, 26). It is almost impossible to inject 
contrast mediun into the normal annulus 
fibrosus. Since the nucleus pulposus is 
gelatinous, its configuration varies. In 
most instances, it resembles an oval 
spheroid in the posterocentral portion of 
the intervertebral space (Fig. 3, D and E). 
In some instances, it looks like a collar 
button or sandwich (two parallel plates 
connected by an isthmus), or a slight 
variant of these (Fig. 3, C, D, and E). 
Lindblom states that this configuration is 
due to two main parallel spaces, an upper 
and a lower, which communicate with each 
other and are necessary for the displace- 
ment of the nucleus during movement of 
the spine. Further anatomical studies are 
being made to determine the reasons for 
and the extent of the variation. In every 
instance, however, the contrast medium 
outlining a normal disk is seen in the pos- 
tero-central part of the intervertebral space 


and almost equidistant from the sides, as 
well as superiorly and inferiorly (Fig. 3, D 
and E). 

The abnormal intervertebral disk may 
appear as a bizarre or atypical structure 
with ameboid-like projections. Often the 
bulk of the contrast medium is seen bulg- 
ing posteriorly beyond the confines of the 
normal nucleus (Fig. 4, C and D). In 
degeneration of the disk, there are multiple 
laminated levels of Diodrast distributed 
over the entire intervertebral space, and 
the height of the disk is somewhat reduced 
(Fig. 4D). 

In the presence of a tear in the annulus 
fibrosus (Figs. 2C and 4C), the medium ex- 
tends posteriorly in a thin streak from the 
nucleus pulposus through the rent in the 
annulus fibrosus and escapes into the epi- 
dural space. This, in effect, produces an 
epidural myelogram, and the posterior 
bulge of the column of Diodrast at the site 
of the tear is almost always present. 
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EVALUATION OF MYELOGRAPHY 
AND DISCOGRAPHY 

The 27 patients of the present series 
were selected consecutively. They rep- 
resented clear-cut clinical examples of 
herniated disks, and in the majority of in- 
stances neither myelography nor discog- 
raphy was considered necessary for the 
diagnosis. In 18 patients, both procedures 
were performed preoperatively, while in 
9 only discography was done. Mye- 
lography was carried out under fluoro- 
scopic guidance, and anteroposterior, ob- 
lique, and lateral films were obtained. 

In 11 of the 18 patients subjected to dis- 
cography and myelography, both proce- 
dures were accurate. Considered alone, 
myelography was completely accurate in 9 
of 18 cases, partly accurate in 3, falsely 
negative in 4, falsely positive in 1, and 
unsatisfactory in 1. Discography alone 
was completely accurate in 18 of 27 cases, 
partly accurate in 7, falsely positive in 1, 
and unsatisfactory in 1. There were no 
false negative discograms. 

Five patients showed multiple levels of 
protrusion at the time of operation. The 
discograms accurately located the pro- 
trusions in all but 1 case, in which the 
posterior portion of the disk was not clearly 
visualized. Myelography was not success- 
ful in revealing multiple protrusions in any 
of these cases. 

Of 26 patients who underwent lumbar 
interlaminar explorations for herniated 
disks, all but 1 showed positive findings. 
In 18 the fourth and fifth lumbar inter- 
spaces on the side involved by radicular 
pain were explored. In 3 patients, the 
spaces were explored bilaterally. Addi- 
tional unilateral exploration of the third 
lumbar space was done in 3 other patients. 
Unilateral exploration of one interspace 
was done in 2 cases. No operation was 
performed on 1 patient with a negative 
discogram and with symptoms which 


proved at autopsy to be due to bone metas- 

tases from a primary adrenal tumor. 
Although the series is small, the evi- 

dence appears to indicate that the overall 
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accuracy of discography is superior to that 
of myelography. Similar results have been 
reported by Moore and his associates in a 
group of 19 cases (29). 


RELATION OF DISK INJECTION TO 
RADICULAR PAIN 

Radicular pain occurring simultaneously 
with injection of a herniated disk has been 
reported by some investigators (9, 15, 
22). Any mechanism that increases the 
pressure of the loose or dislocated disk sub- 
stance on a contiguous nerve root tends to 
cause a root type of pain. This may also 
occur when a torn or locally frayed disk is 
injected with fluid. It should not occur 
under normal conditions because the in- 
creased pressure should be absorbed equally 
throughout the disk. Contrast medium 
within the disk does not cause any irrita- 
tion, but distention of the disk is painful. 
Thus, by substituting Procaine solution for 
Diodrast in injection of a herniated disk, 
Lindblom was able to reproduce the pain. 

Seventeen patients undergoing discog- 
raphy in this series were observed for pain. 
Thirteen showed duplication of radicular 
pain at the time of injection, and in 11 of 
these a herniated disk was found at the 
corresponding level on surgery. This ob- 
servation is consistent with that of Lind- 
blom, who reported duplication of pain by 
disk injection in 26 of 38 cases (68.4 per 
cent). 

Back pain in itself, whether identical or 
not with that previously indicated by the 
patient, is not an absolutely reliable cri- 
terion of a herniated disk, for usually there 
is some back discomfort associated with 
the injection of the Diodrast. Pain 
should be considered as significant only if 
it is radicular in type and identical in 
location with that previously described by 
the patient. Pain caused by positioning of 
the needles before injection of the medium is 
not significant. There does not seem to 
be any correlation between the type of 
pathological change in the disk found at 
operation and the reproduction of root 
pain by disk injection. 
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In 3 patients with herniation of the L-4 
and L-5 disks, root pain occurred with the 
injection at only one of the two levels. 
Three other patients were relieved com- 
pletely, or almost completely, of their pre- 
senting symptoms within twenty-four hours 
after disk puncture and remained so for 
four to five days, up to the time of opera- 
tion, when a disk rupture was found. Ina 
fourth patient, the pain shifted to the op- 
posite side. No satisfactory explanation 
for these observations has been found. 


DISCUSSION 


Discography is a new addition in the 
diagnosis of herniated lumbar interverte- 
bral disks. It is not recommended if 
there is any question of a tumor or other 
pathological change involving the nervous 
system. Some authors believe that mye- 
lography is indicated in all cases of sus- 
pected disk protrusion, whereas others 
express the opinion that in most instances a 
diagnosis can be made on the basis of a 
clinical history and examination (5, 34). 
Discography should not be substituted for 
myelography when the latter is indicated. 
At present, in view of the limited experience 
with discography, it would probably be 
wiser to limit it to that group of patients 
in whom the clinical history and findings 
are not definitely diagnostic of a herniated 
disk and a spinal tumor has been elim- 
inated in the differential diagnosis. 

The advantages of discography are as 
follows: 


1. Its diagnostic accuracy for herniated 
disks is higher than that of mye- 
lography. A normal discogram is 
sufficient evidence that a herni- 
ated disk is not present, whereas 
a normal myelogram does not ex- 
clude herniation. Multiple disk 
herniations are depicted more fre- 
quently with discography. 

2. The time of examination is short- 
ened. Once the procedure has 


been organized into a definite 
routine, it should require no more 
than twenty to thirty minutes. 
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3. The contrast medium is rapidly 
absorbed, obviating its subsequent 
removal. 

4. Diodrast does not enter the sub- 
arachnoid space. Any irritation or 
reaction such as may occur follow- 
ing myelography (30, 35) is 
thereby avoided. The patients 
appeared to have less discomfort 
during discography and in the 
few days following than they did 
during myelographic studies. 

5. The method is direct rather than in- 
direct and further studies should 
offer more information as to patho- 
logic changes in the intervertebral 
disk. 

The importance of the accurate locali- 
zation of multiple herniated disks cannot 
be overemphasized. It is a common prac- 
tice among one group of neurosurgeons, if 
there are clinical indications, to resort to 
surgical exploration. If the lesion is not 
found, the next space is explored. If a 
herniated disk is found, surgery is con- 
sidered completed. Multiple herniations, 
however, are reported to occur in 18 per 
cent of all cases. Hence, if the above 
procedure is followed, one patient in five 
may return with the original sympto- 
matology. -Another group of neurosur- 
geons routinely explores two spaces, no 
matter what the myelograms reveal. By 
using discography, exploration of the addi- 
tional interspace may be avoided. 

Since discography is a direct method, in 
general the pathological changes found at 
operation, 7.e., frank rupture, bulge, or 
degeneration, were in agreement with the 
impression obtained by the discograms. 
Nevertheless, the correlation was not as 
close as had been anticipated. A frankly 
ruptured disk demonstrable on the disco- 
gram might prove at operation to be only a 
bulging disk. It is well to remember, how- 
ever, that with the limitations of the opera- 
tive exposure there is a high possibility 
that a tear may be overlooked. Further 
studies will be required to give more infor- 
mation on this subject, as well as on the 
concept of the concealed disk. 

















a. “= oo oe 














The disadvantages of discography are: 


1. The possibility of traumatizing the 
annulus fibrosus or cartilage plate, 
allowing the escape of the nucleus 
pulposus and subsequent hernia- 
tion of the disk contents. Such 
cases have occurred following 
a lumbar puncture (1, 7, 11, 14). 

2. The frequent occurrence of xantho- 
chromic and occasionally faintly 
bloody spinal fluid during surgery 
several days after discography. 
(The same observations have been 
made in regard to myelography 
and spinal anesthesia.) Presum- 
ably this is due to the trauma of 
positioning the outer needle. Clin- 
ically, no ill effects have been 
noted that could be attributed to 
this finding. However, menin- 
gismus, fever, and nausea have 
been seen occasionally following 
myelography (3, 35). 

3. Possible danger of infection. This 
should be no greater than in any 
lumbar puncture. 

4. The limitation of the procedure to 
the diagnosis of intervertebral 
disk lesions, more specifically to 
lumbar disk lesions. 

5. The theoretical possibility that ex- 
trusion of Diodrast through the 
needle hole in the annulus fibrosus 
might cause an occasional false 
positive discogram. 


The changes observed following a lumbar 
puncture have been reported to vary from a 
narrowing of the disk space with secondary 
arthritic changes to destruction of the disk 
and involvement of adjacent vertebral 
bodies. Many of the reported cases oc- 
curred in children (31), in whom it is 
known that the nucleus pulposus is much 
more liquid than in adults. It is conceiv- 
able that in such cases a portion of the 
nucleus could escape through the lumbar 
puncture needle. Dripps and Vandam 
(6) described such an instance in a fourteen- 
year-old girl. A number of meningitis 
cases were also reported in which the in- 
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fection may have been introduced into the 
disks during the lumbar puncture. 

Evidence that adults do not suffer disk 
injury following discography has been 
presented by Hirsch (15), Lindblom (26), 
and Perey (32), who found it impossible, 
either during the operation or at necropsy, 
to detect where the needles had penetrated 
the disks. The experience of the present 
writers has been the same. 

Although a false positive discogram has 
been reported, the extravasation of the 
contrast medium was not due to leakage 
about the needle, as was shown by re- 
examination of the needle position in rela- 
tion to the extravasation. Furthermore, 
a slight withdrawal of the needle within the 
disk after the injection immediately sealed 
off the communication with the contrast 
medium within the disk. 

There appears to be a paucity of knowl- 
edge concerning the anatomy, physiology, 
and pathogenesis of degenerative inter- 
vertebral disk lesions. Degenerated disk 
is an accepted term in the clinical sense. 
But does such a pathological entity as 
cartilaginous degeneration actually exist? 
If so, what is its relationship to low back 
pain with radicular radiation? 

In an effort to clarify this problem, ana- 
tomical studies are being made of post- 
mortem specimens. Some of the speci- 
mens show that there is a disturbance in 
the relationship of the annulus fibrosus to 
the nucleus pulposus. Whether this is 
indicative of degeneration is a moot point. 
Another avenue of investigation concerns 
change in the position of the nucleus pul- 
posus, with changes in the position of the 
back, namely, forced flexion and exten- 
sion forward, backward, and laterally. 

CONCLUSIONS 

In a small comparative series, the ac- 
curacy of discography was found to be 
better than that of myelography. 

A normal discogram offers very strong 
evidence against the diagnosis of a herni- 
ated lumbar disk. 

Unsuspected multiple herniations are 
seen more often during discography. 
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Reduplication of radicular pain during 
the disk injection may further support the 
diagnosis of a herniated disk. 

Discography is a direct, apparently safe, 
relatively accurate and rapid adjunctive 
procedure for diagnosis of herniated 
lumbar intervertebral disks. Its technic, 
advantages, disadvantages, and _limita- 
tions have been discussed. Further studies 
are warranted to determine its value and 
the role it may play in the diagnosis of 
pathological changes of the intervertebral 


disk. 
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COMPARATIVE STUDIES OF DISCOGRAPHY AND MYELOGRAPHY 


SUMARIO 


Discografia y Estudios Comparativos de Mielografia 


A fin de determinar las ventajas de la dis- 
cografia (inyeccién directa de un medio de 
contraste en un disco intervertebral), se 
hicieron observaciones comparados en 18en- 
fermos estudiados tanto con este procedi- 
miento como con la mielografia con Panto- 
paque. Se estudié ademas a otros 9 enfer- 
mos examinados solamente con la discog- 
rafia. El medio de contraste empleado fué 
Diodrasto, describiéndose minuciosamente 
la técnica de inyeccién. 

De los dos procedimientos, la disco- 
grafia result6 ser el mas exacto. Se mostré 
absolutamente exacta en 18 de 27 casos y no 
dié mas que una seudopositiva, sin ninguna 
seudonegativa. Revistid valor especial 
para revelar protrusiones multiples de dis- 
cos, ninguna de las cuales mostré la mielo- 
grafia. La duplicacién del dolor radicular 


durante la inyeccién del disco apoya un 
diagnéstico positivo. 

Otras ventajas del procedimiento, ade- 
mas de su exactitud, son la disminucién del 
para el 


tiempo requerido examen; la 





rapida absorcién del medio, evitando la 
necesidad de la extraccién subsiguiente; la 
supresi6n de las reacciones que pueden 
seguir a la mielografia, dado que el medio 
no penetra en el espacio subaracnoideo; y 
la informaci6n directa que aporta en cuanto 
a alteraciones patolégicas de los discos. 

Entre las desventajas, figura la posibili- 
dad de traumatismo del anillo fibroso o 
placa cartilaginosa, permitiendo esto la 
salida del niicleo pulposo y la subsiguiente 
hernia del contenido del disco. En algunos 
casos, se ha observado liquido céfalorra- 
quideo xantocrémico o sanguinolento al 
operar algunos dias después de la disco- 
grafia, pero no ha habido efectos clinicos 
concomitantes. Se ha mencionado el 
peligro de infeccién, pero éste no debe ser 
mayor que con cualquier otra puncién 
lumbar. 

El procedimiento se limita al diagnéstico 
de las lesiones de los discos intervertebrales, 
y mas en particular los de la regién lum- 
bar. 











A Comparison of a New Cholecystographic 
Medium, Teridax,' with Telepaque’ 
JOSEPH C. ROOT, M.D., and ROBERT F. LEWIS, M.D. 
Cleveland, Ohio 


| p-eomane completion of a study of 
Telepaque by Dunne, Jensen, and 
Hughes (1) in December 1952, that medium 
has been used routinely for oral cholecys- 
tography at the Cleveland Clinic. As has 
been reported by others—in up to 96 per 
cent of the cases examined—the excretion 
of this compound into the gastrointestinal 
tract results in the formation of opaque 
material inthe colon (2, 3). In our ex- 
perience this has frequently necessitated 
repeat films in order to obtain a view of 
the gallbladder area free from obscuring 
shadows. Because of this shortcoming, a 
clinical trial of Teridax was undertaken, the 
results of which are presented here. 

Teridax is a white, odorless, crystalline 
powder, containing 66.5 per cent iodine by 
weight, whose principal route of excretion 
is the urinary tract. With its use, opaque 
material rarely has been noted in the 
bowel. The chemical and physical prop- 
erties, as well as the toxicology, have been 
reported elsewhere (3, 4). 

Teridax was given to 472 patients (254 
men and 218 women), while a control series 
of 57 patients (20 men and 37 women) re- 
ceived Telepaque. No attempt was made 
at selection on any basis. The compound 
was given daily to from 5 to 20 patients 
in minimum doses of 4 tablets (3.0 gm.) 
for women and 5 tablets (3.75 gm.) for 
men. An additional tablet (0.75 gm.) was 
given for each 25 pounds of body weight 
over 150 pounds, up to a maximum of 8 
tablets for men weighing over 200. 

Each patient was interviewed immedi- 
ately after postero-anterior and decubitus 
films had been taken and was questioned 
in detail concerning nausea, vomiting, 
diarrhea, dysuria, headache, and itching. 


1 Trade-mark, 


Any symptoms present prior to taking the 
tablets were critically assessed to deter- 
mine whether they were in any way ag- 
gravated by ingestion of the compound. 
In order to classify the complaints as to 
degree of severity, and to secure findings 
comparable to those of Dunne ef al. with 
Telepaque, we utilized the definitions of 
mild and severe nausea and diarrhea from 
their study (1). The films were inter- 
preted later without review of the re- 
corded reactions, and evaluation was based 
upon the definitions of Hoppe (1). 

The reactions encountered following 
Teridax and Telepaque in this series of 
529 patients are tabulated in Columns 3 
and 4 of Table I. Those reported by 
Dunne et al. with Priodax and Telepaque 
in 3.0-gm. doses are given in Columns 
1 and 2, and those in a larger series of pa- 
tients given Telepaque (1) in 2.0-gm. (for 
those weighing under 160 pounds) and 
2.5-gm. doses (for those over 160 pounds) 
in Column 5. In Column 6 are recorded 
the complaints noted by Shapiro (3) in 204 
patients examined after receiving 3.0-gm. 
doses of Teridax. The latter are recorded 
in a form different from the original to 
conform to our definitions. 

In our study, the most common com- 
plaints, in order of frequency, were diar- 
rhea, dysuria, and nausea. Mild diarrhea 
occurred after Teridax somewhat less than 
one-half as often as after Priodax, but ap- 
proximately twice as often as after the 
smaller dose of Telepaque. It occurred 
in something over one-third more of our 
patients than in Shapiro's following Teri- 
dax in 3.0-gm. doses. Severe diarrhea 
occurred in our Teridax series only one- 
fourth as frequently as after Priodax, but 


Teridax was kindly supplied by the Schering Corporation, Bloomfield, N. J. 


2 From The Cleveland Clinic Foundation and The Frank E. Bunts Educational Institute, Cleveland, Ohio. 
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TABLE I: 


s — 


COMPARISON OF TERIDAX WITH TELEPAQUE 


(Comparison of Findings from Three Investigations) 


REACTIONS TO THREE CHOLECYSTOGRAPHIC MEDIA 





Column No. > 2 3 ; 5 6 
(Dunne, Jensen, and Hughes) (Root and Lewis) (Dunne e al.) (Shapiro) 
7 Priodax Telepaque Telepaque Teridax Telepaque Teridax 
Reaction 3.0-4.5 gm. 3.0 gm. 2.0-3.0 gm 3.0-6.0 gm. 2.0-2.5 gm. 3.0 gm 
116 cases 116 cases 57 cases* 472 cases 426 cases 204 cases 
Nausea % % % %o % % 
Mild 8.6 6.0 5.2 9 1 1.9 6 3 
Severe 3.4 2.6 0.0 3.8 0.0 0.4 
TOTAL 12.0 8.6 5.2 12.9 1.9 67 
Vomiting 0.8 0.0 0.0 0.9 0.0 3.3 
Diarrhea 
Mild 30.1 10.3 14.0 13.6 7.6 5.4 
Severe 2.0 1.7 1.7 3.0 1.2 2.5 
TOTAL 2.1 12.0 15.7 16.6 8.8 7.9 
Dysuria 5.1 0.8 10.5 11.0 8.2 1.3 
Total Reactions 
60.0 21.4 36.8t 45.6T 19. 8t 22. 5f 


* Control cases. 


+ These totals include small incidences of headache, allergic skin reactions, and abdominal discomfort. 


twice as often as after Telepaque in any 
dose, and one-sixth more often than after 
3.0-gm. doses of Teridax as reported by 
Shapiro. Mild nausea occurred as fre- 
quently after Teridax as after Priodax, 
but five times as often as after the smaller 
doses of Telepaque, and one-third more 
frequently than in Shapiro’s patients fol- 
lowing a routine 3.0-gm. dose of Teridax. 
Severe nausea was nine times more frequent 
in our patients than in those of Shapiro. 
This disparity is attributable to differences 
in definition and in sampling. The com- 
bined incidences of severe nausea and 
vomiting in the two series are more similar. 
In our series, vomiting was automatically 
classified as severe nausea. Dysuria was 
seen in 58 men and 1 woman, an incidence 
of 11 per cent. It occurred in only one- 
third more patients following Teridax than 
following Telepaque, despite the prefer- 
ential urinary excretion of the former. 
We attribute the low incidence of dysuria 
found by Shapiro to the lack of routine in- 
terrogation concerning the complaint. The 
dysuria we encountered was fleeting and 
did not compare with nausea and diarrhea 
as a source of discomfort (1, 3). 

The increased incidence of mild nausea 
and diarrhea shown in Column 3 as com- 





pared to Column 5 is probably due to the 
present routine use of a 3.0-gm. dose of 
Telepaque for patients over 160 pounds as 
opposed to the 2.5-gm. dose in the patients 
of Column 5. We feel that it is signifi- 
cant that the incidence of complaints as 
recorded in Column 2 is higher than in 
Column 3 (excluding the high incidence of 
dysuria), and higher in Column 3 than in 
Column The dose of Telepaque was 
least in the Column 5 cases, and less in 
those of Column 3 than of Column 2. 
The three studies were compiled at the 
Clinic from random samples of the daily 
patient load and the incidence of side- 
effects varies directly with the dose of 
Telepaque administered. Consequently, 
we feel that the variations in incidence 
of complaints between the present series 
and that of Shapiro are due to the in- 
creased amounts of Teridax we found 
necessary for adequate visualization (1, 3). 
The difference in incidence of dysuria in 
Columns 2 and 3 is caused by failure to ask 
about it routinely in the earlier study. 

The visualizations in 472 patients fol- 
lowing Teridax and those in 426 patients 
following Telepaque (1) are presented in 
Table II. In the latter study, the dividing 
weight between 2.0- and 2.5-gm. doses 


5. 
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Patients 


Men 
Under 175 Ib. 
Over 175 Ib 
TOTAL 


Women 
Under 175 1b 
Over 175 1b 
TOTAL NO 
TOTAL PER CENT 


Total no. patients 


Combined totals 


TABLE II: 


JosePH C. Root AND RosBert F. Lewis 


(Comparison of Results of Two Investigations) 


No. of Cases 


Tele Teri 
paque dax 
102 174 
110 80 
212 254 
183 192 
31 26 
214 218 
426 472 
TABLE IIT: 


Excellent 


Tele Teri- 
paque dax 
% % 
3.0 39.0 
1.8 28.7 

35.8 
16.4 58.3 
16.1 34.6 
55.5 
9.5 45.0 


Visualizations 


VISUALIZATIONS ACHIEVED WITH TELEPAQUE (1) AND TERIDAX 


May 


Non 


1955 


Good Fair Poor Visualization 
Tele- Teri- Tele Teri Tele- Teri Tele Teri- 
paque dax paque dax paque dax paque dax 

oO or cy co; c € ‘ 

c c € € c « « 
83.0 33.3 11.0 12.6 2.0 6.3 2.0 8.6 
86.0 46.2 7.2 8.7 0.9 11.0 2.7 3.0 

37.4 11.4 7.9 6.7 
72.1 25.5 7.1 3.6 0.5 3.6 2.7 8.8 
61. 30.7 16.1 11.5 3.2 7.6 3.2 15.4 
26.0 4.6 4.0 9.6 
77.9 32.0 8.8 8.2 1.3 6.0 2 6 & 0 


VISUALIZATIONS AFTER SECOND DosEs OF TERIDAX 


Visualization * 
After First Dose 


Second Dose 


No. of Patients 


B 
Cc 
D 
E 
Total 
*A. Excellent. B. Good. 


was 160 pounds. 


— Ororbo 


ods — 


a 
io 


C. Fair. D. 


Visualization* After Second Dose ( 


Poor 


The nearest convenient 


weight at which thg present series could be 
divided for comparison was 175 pounds. 
The important comparison is between the 
percentages of excellent and good visuali- 
zations achieved with each compound: 
for Telepaque it was 87.4 per cent; for 
Teridax, 77 per cent in our study and 76.3 


per cent in 


Shapiro's. 


With 


Teridax, 


73 patients (15 per cent) in our series 
On re-examination, 
excellent or good visualization was obtained 
in 36 (7.6 per cent), who were judged to 
have normal gallbladders. 
cent of our patients had satisfactory initial 
examinations as compared to 94.4 per cent 
of adequate initial studies with 


received second doses. 


paque. 


Thus, 92.4 per 


Tele- 


Visualization of the gallbladder was in- 
adequate in 15 (3.2 per cent) of our cases 
following two successive doses of Teridax, 
There were 22 


as shown in Table 


ITT. 


additional cases in which impaired func- 





No. of Patients) 
D > 


C 
2 0 0 0 0 
3 10 2 0 0 
3 11 5 6 0 
4 3 2 7 15 
12 24 9 13 15 


E. No visualization. 


tion was demonstrated following successive 
doses of Teridax. Thus, of 472 patients, 
there were 37 with abnormal findings 
in addition to those with cholelithiasis. 
The 39 cases of cholelithiasis consisted of 
15 (40 per cent) instances of opaque stones 
and 24 (60 per cent) of non-opaque stones. 
The over-all incidence of the two varieties 
was 3.2 and 5.1 per cent, respectively. 

Unabsorbed opaque material was ob- 
served in the stomach or bowel of 16 of our 
patients (3.4 per cent). A review of the 
charts of these cases showed that in 5 ulcer 
or carcinoma caused obstruction at or near 
the pylorus. The remaining 11 patients 
had nothing in common other than com- 
plaints considered by the members of 
the medical department to be attributable 
to “functional indigestion’”’ or “‘spastic 
colon."” We cannot seriously consider 
these conditions as an etiologic basis for 
the presence of opaque material in the 
bowel. 














SUMMARY 

The results of the use of Teridax in a 
series of 472 patients are presented. These 
results are compared with those obtained 
with Telepaque in 426 patients by Dunne 
et al., and those obtained with Teridax in 
204 patients by Shapiro. 

Teridax yields visualization of the gall- 
bladder comparable to that achieved with 
Telepaque, but up to twice as much 
medium in relation to body weight is re- 
quired as with Telepaque. We believe 
this increased dosage is the cause of the 


COMPARISON OF TERIDAX WITH TELEPAQUE 
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high incidence of side-effects in our series. 
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A Preliminary Evaluation 
Am 


SUMARIO 


Comparacidén de un Nuevo Medio Colecistografico, Teridax, con Telepaque 


Los resultados del examen colecistogra- 
fico con Teridax en una serie de 472 en- 
fermos fueron comparados con los obteni- 
dos en una serie testigo de 57 enfermos 
examinados con Telepaque y con las ob- 
servaciones ajenas con esos dos medios. 
El Teridax demostr6é que rendia una vi- 
sualizacion comparable a la lograda con 





Telepaque, pero se necesit6 el doble del 
medio en relacién con el peso del cuerpo, 
comparado con el filtimo medio, y la in- 
cidencia de efectos colaterales fué mayor, 
presuntamente debido a la dosis mas 
alta. En comparacién con una serie de 
Priodax, las reacciones colaterales adversas 
disminuyeron en forma notable. 








Stone in the Maxillary Sinus’ 
JAMES T. MARR, M.D., F.A.C.R.2 
Winston-Salem, N. C. 


TONES ARE NOT uncommon in the nasal 
S cavities; in the maxillary sinuses they 
are rare, and there have been no reports of 
their occurrence in the other paranasal 
sinuses. Only 8 acceptable cases of maxil- 
lary sinus stones have been reported (2-9). 
In some of the older cases, the clinical 
history is incomplete, but most of the 


examination of the sinuses. She stated that a den- 
tist had removed an upper right molar in 1933. 
The next day there was a little swelling about the 
site of the extraction, with moderate swelling in the 
region of the right maxillary sinus. The following 
day the swelling had increased and there was pain 
in the sinus area. The patient consulted another 
dentist, who thought there was either the tip of a 
tooth root or a piece of bone in a communicating 
tract between the tooth socket and the maxillary 





Figs. 1 and 2. 
sinus. 


stones apparently formed upon a foreign 
substance in the sinus, as a piece of a tooth 
root, bone, or paper. All the patients 
showed evidence of infection in the in- 
volved sinus, usually with profuse, of- 
fensive, purulent drainage. In most in- 
stances this condition had existed for 
many years. A ninth case is here added 
to the literature. 


CASE REPORT 


A white woman, aged 56, was referred by Dr. 
Beverly N. Jones, Sr., on Jan. 26, 1948, for roentgen 


! Accepted for publication in May 1954. 


Posteroanterior and right lateral views. 
Note also the density of this sinus. 


The arrows indicate the stone in the right maxillary 


sinus. This tract was irrigated several times during 
the next three or four weeks. A few small pieces 
of bone were recovered, but it was believed that 
there was still a foreign body in the sinus. 

The acute swelling and pain subsided, but re- 
curred occasionally. A fistula had been present ever 
since the extraction (fifteen years), with drainage 
of foul smelling pus into the mouth, the quantity 
varying from time to time. Three years after the 
tooth extraction an opening was made through the 
nose into the right maxillary sinus. This did not 
greatly alter the patient’s condition, although she 
got along fairly well, except for the drainage, until 
December 1947, when swelling and pain again re- 
curred, being more severe than ever before. The 


2 Instructor in Radiology, Bowman Gray School of Medicine of Wake Forest College, Winston-Salem, N od 
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pain and swelling were still present when the patient 
was referred for roentgen examination in January 
1948. The examination led to a diagnosis of stone 
in the right maxillary sinus and thickening of the 
sinus membrane (Figs. 1 and 2). 

It was arranged for the patient to enter the 
hospital two days later for operation on the sinus. 
The before the proposed operation, the 


night 





Fig. 3. Photograph of the stone after extraction 





Fig. 4 


Roentgenograms of the stone 


patient was wiping the fistulous opening with 
cotton, which caught on something. By gently 
pulling on it, she delivered the stone shown in 
Figures 3 and 4. The operation was canceled; 
drainage from the fistula stopped after another day; 
the swelling and pain disappeared and there have 
been no further symptoms. 

A follow-up roentgen examination in January 1950 
showed moderate residual thickening of the mem- 
brane in the right maxillary sinus (Fig. 5). 

Description and Analysis of the Stone: The stone 
which the patient extracted was somewhat pear- 


shaped, grayish-brown, and covered with fine, 
sharp irregularities. It weighed 97 mg. and 
measured about 12 by 6 mm. Upon sawing 


through the stone it was found to have a hard shell 
1 to 2 mm. in thickness, with layers of soft grayish 
material in the center. Analysis by Dr. W. H. 
Boyce (Department of Urology, Bowman Gray 
School of Medicine) showed it to consist of com- 
bustible organic material (38 per cent), a trace of 
ammonia, and calcium phosphate (62 per cent). 
Careful search was made for a nucleus such as a 
piece of bone or tooth root, but none could be found. 
If such a firm nucleus ever existed, it had deteriv- 
rated. It seems possible that a small piece of tissue 


or firm exudate could serve as the nucleus for stone 
formation. 





STONE IN THE MAXILLARY SINUS 





Residual density of the right maxillary sinus 
three years after extraction of the stone and disappear- 
ance of symptoms 


Fig. 5 


COMMENT 


Impervious matter in the sinuses, such 
as a metallic foreign body, usually does 
not produce infection or lead to calculus 
formation. Pervious matter, on the other 
hand, such as teeth, bone, and tissue frag- 
ments, is very likely to perpetuate infec- 
tion and fistulas. Less often stone forma- 
tion occurs. Removal of the foreign body 
or stone usually results in the disap- 
pearance of symptoms. 

When extracting teeth from the upper 
jaw, dentists should always keep in mind 
the danger of producing complications in 
the maxillary sinus. 

Stones in the maxillary sinuses have been 
termed rhinoliths (‘‘nose’’ + ‘“‘stone’’). 
This term is inaccurate and should be 
avoided. ‘‘Maxillary sinus stone’ or 
“antralith’’ would be more accurate. 


SUMMARY 


The 8 previously reported cases of stone 
in the maxillary sinuses have been re- 
viewed. A ninth case is presented in 
which stone formation followed the ex- 
traction of a tooth. After a draining fis- 
tula had been present for about fifteen 
years, roentgen examination revealed a 
stone in the right maxillary sinus. (This 
is the second case ever to be diagnosed 
radiographically prior to extrusion or 
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removal of the stone.) The patient ex- 
tracted this stone through the fistula, 
which closed promptly, with disappearance 
of allsymptoms. The stone was similar in 
appearance and composition to those pre- 
viously reported. No nucleus could be 
found. 

Note: The author wishes to express appreciation 
to Dr. Richard L. Burt of the Department of 
Obstetrics and Gynecology, Bowman Gray School 
of Medicine, for translating the foreign literature. 


726 Nissen Building 
Winston-Salem 3, N. C, 
REFERENCES 


1. Acta Philexoticorum Naturae et Art. Brixiae 
ann. 32: 83, 1686. Quoted by OpprKoFER (3). 


2. Lanzoni: Opera Anno. 2: 488, 1738. Quoted 
by OPPIKOFER (3). ~ 

3. OPpprkOFER, E.: Uber Steinbildung in der Kie- 
ferhéhler. Arch. f. Laryngol. u. Rhinol., Berlin 20: 
31-37, 1907. 

4. ZUCKERKANDL, E.: Normale und pathologische 
Anatomie der Nasenhéhle und ihrer pneumatischen 
Anhange. Wien und Leipzig, W. Braumiiller, 1892 
Vol. 2, pp. 158-162. 

5. HAarRKE, T.: Beitrage zur Pathologie und Ther- 
apie der oberen Atmungswege. 1895. Quoted by 
OPPIKOFER (3). ; 

6. KAHNITz: Quoted by OpprkorerR (3). (Case 
described at the Ninth Meeting of Southern German 
Laryngologists in 1902.) 

7. Weruicut, A. J.: A Case of Chronic Frontal and 
Antral Sinusitis Due to a Rhinolith. J. Laryng. & 
Otol. 42: 192-193, March 1927. 

8. Lorp, O. C.: Antral Rhinoliths. J. Laryng. & 
Otol. 59: 218-222, June 1944. 

9. CUNNINGHAM, A. T., Lorp, O. C., MANLEy, 
C. H., AND Porson, C. J.: Rhinoliths: The Report of 
an Antral and Three Nasal Stones. J. Laryng. & 
Otol. 60: 253-256, June 1945. 


SUMARIO 
Calculo en el Seno Maxilar 


Después de repasar los 8 casos comuni- 
cados anteriormente de calculos en los senos 
maxilares, preséntase un noveno caso, en 
el cual la litiasis fué consecutiva a la ex- 
traccién de un diente. Después de haber 
una fistula supurante por unos 15 afios 
el examen roentgenolégico revel6é un calculo 
en el seno maxilar derecho. (Este es el 


segundo caso que se haya diagnosticado 
radiograficamente antes de la expulsién 
o extracci6n del calculo.) El enfermo se 
extrajo el calculo a través de la fistula, 
que se cerré rapidamente, desapareciendo 
todos los sintomas. El calculo era seme- 
jante en aspecto y composici6n a los des- 
critos antes. 
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A New Technic for Radiology of the Bony Thorax and Sternum 


DELBERT A. RUSSELL, M.D., and LEROY ALBRECHT, R.T. 


HE OBTAINING of routinely good diag- 
gaan films of the bony thorax has 
been a troublesome problem in our de- 
partment. Having noted, a few years ago, 
the extreme clarity of detail of upper ribs 
on cardboard radiographs of the shoulder, 
we were prompted to experiment with card- 





A Postero-anterior view with screen tech- 
Similar view with no-screen technic. Note 


Fig. 1. 
B. 
the increased clarity and latitude in B 


board film technic for routine rib examina- 
tions. Our results have been most gratify- 
ing. 

Experimentation showed that the no- 
screen film in a cardboard holder, placed 
in a Potter-Bucky diaphragm, gave radio- 
graphs of better detail then we were 
obtaining with standard screen technic 
(Fig. 1A). Fewer retakes were necessary, 
thereby lessening discomfort to the patient. 
It is hoped that a brief description of our 
method will be of help to others in obtaining 
routinely good diagnostic radiographs of 
the bony thorax (Fig. 1B). 


‘From the Department of Radiology, Elyria Memorial Hospital, Elyria, Ohio 
April 1954 
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2. Postero-anterior view of the chest, demon- 
strating excellent detail of both upper and lower ribs 
on no-screen film 


Fig 


The method requires the use of a 14 X 
17-inch no-screen film in a cardboard hold- 
er, which is placed in a Potter-Bucky 
diaphragm. Anterposterior and oblique 
or postero-anterior and oblique views are 
obtained, depending upon the site of in 
jury (Fig. 2). The patient suspends res 
piration during the exposure. The soft 
breathing technic was at first employed, 
but was abandoned because of fuzziness of 
the ribs due to motion. 

Technical factors for radiographs 
ribs for a chest measuring 22 cm. are 200 
mas, 75 kv, and 36 inches Bucky distance. 
The use of 200 to 400 mas with a rotating 


of 


anode tube keeps the exposure time short 
and limits motion to a minimum. 


The only disadvantage we have noted 


in use of this no-screen technic is in the 
case of extremely heavy individuals (Fig. 
» 

3). 


some difficulty will be experienced in se- 


With chest of 30 cm. thickness, 


a 
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Fig. 3 (left). A. No-screen radiograph of a female measuring 27 cm, B, Postero-anterior view of a man 


measuring 28 cm. Both films are diagnostically satisfactory for all ribs, 
Fig. 4 (right). Oblique view showing sternum in good detail. 





Fig. 5 (left). A. No-sereen film showing multiple fractures in good detail. 
fractures ‘“‘burned out.” 





B. Screen film showing 


Fig. 6 (right). Anteroposterior no-screen film of the thorax, showing the advantage of this technic for 


multiple fractures. 


curing good detail of the lower ribs, The advantages of 


the technic are its 


though the demonstration of the upper wide range of latitude, long scale contrast, 


ribs will be of good quality. freedom from screen 


artefacts, and the 
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demonstration of good detail of upper and 
lower ribs on the same film. 

This method is also satisfactory for 
radiography of the sternum (Fig. 4). We 
have obtained films showing the sternum 
in excellent detail and we are now using 
no-screen films for all oblique sternum 
radiographs. 

The no-screen technic is especially ad- 
vantageous in demonstrating rib fractures. 
In comparable views (Fig. 5) with and 
without a screen, on the same individual, 
it is seen that the fracture lines are not 
“burned out’’ on the no-screen film to the 
extent that they are on the screen film. 


New TECHNIC FOR RADIOLOGY OF BONY THORAX 


~J 
to 
w 


In cases with multiple fractures through- 
out the bony thorax, all fractures are shown 
in good detail on a single film (Fig. 6). 

In a review of the medical and technical 
literature covering the past ten years, we 
have found no reference to this technic for 
rib examination. 


SUMMARY 


A new improved technic for filming the 
bony thorax has been described. Ad- 
vantages of this method are listed and 
representative films are reproduced. 


Elyria Memorial Hospital 
Elyria, Ohio 


SUMARIO 


Nueva Técnica para la Radiografia de la Porcidn Osea del Térax y del Esterndn 


Una técnica que utiliza pelicula sin pan- 
talla en un chasis de cart6n, colocado en un 
diafragma de Potter-Bucky, ha resultado 
superior a la técnica corriente con pantalla 
para la radiografia de las costillas y del 
esternén. Se 


suspendié la_ respiracién 


durante la exposicién. Los factores téc- 


nicos para un t6rax de 22 cm. son 200 mas, 
75 kv y distancia foco-piel de 90 cm. 

Esta técnica se ha mostrado en particu- 
lar ventajosa para descubrir fracturas cos- 
tales. 








Solitary Lytic Bone Lesion in an Adult 
with Chronic Myelogenous Leukemia 
JAMES NESBITT, Ill, M.D., and ROBERT E. ROTH, M.D. 


N THE AVAILABLE American and Euro- 
I pean literature, mention has been found 
of the protean forms of bone involvement 
encountered in myelogenous leukemia. 
Descriptions of solitary lytic bone lesions, 
however, are rare. Such a case is pre- 
sented here. This patient caused no diag- 
nostic problem, although roentgenograms 
revealed a lesion compatible with bone 
sarcoma or metastatic neoplasm. 

Only one account of a similar entity 
was found in the more recent literature 
(1). This concerned a solitary lytic lesion 
in the mid-femoral diaphysis of a fifty- 
four-year-old Italian female. Clinical and 
laboratory evaluation of the patient led 
to the firm conclusion that the bone lesion 
was due to leukemic infiltration and was 
not a metastatic growth with an associated 
leukemoid reaction. No biopsy was ob- 
tained, however. 

In general, it is agreed that leukemic 
bone lesions in the adult are rare, or at 
least uncommon. Schinz eft al. (2) state 
that in adult life roentgenographically 
demonstrable bone changes are relatively 
rare in myeloid leukemia. Pugh (3) also 
notes that osseous changes in the adult 
are not often seen, and similar comments 
are made by Coley (4) and Shanks and 
Kerley (5). 

A 42-year-old white male was admitted to the 
Veterans Administration Hospital for the first time 
in September 1952, being referred from another 
institution for radioactive gold therapy. A diag 
nosis of chronic myelogenous leukemia had been 
established on discharge from the Army in 1949, 
and since that time the patient had been admitted 
to hospitals five times for external irradiation of an 
enlarged spleen and multiple blood transfusions to 
correct anemia. 

The pertinent clinical findings on the first ad- 
mission to the Veterans Hospital were: a moder 
ately enlarged liver, splenic enlargement to six 
fingerbreadths below the costal margin, and gener- 
alized lymphadenopathy. The laboratory findings 


Fig. 1. Solitary lytic bone lesion of left knee in 
myelogenous leukemia. For other views, see Figs. 2 
and 3 
were as follows: white cell count 128,000, with 
stab forms 27, myelocytes 24, metamyelocytes 
21, segmented forms 19, promyelocytes 5, basophils 
2, lymphocytes 1, myeloblasts 1; hemoglobin, 11 
gm.; packed cell volume, 34 per cent; sedimentation 
rate, 13 mm.; platelets, 481,000; Bromsulfalein 
test, 6.6 per cent; albumin-globulin ratio, 4.3/2.3. 
Bone marrow aspiration confirmed the diagnosis of 
myeloid leukemia. The only roentgenogram ob 
tained showed a normal chest. 

Treatment consisted of a total of 84 me. of radio 
active gold divided into two doses, one month 
apart, and 2,500 c.c. of whole blood. The patient's 
general condition showed both subjective and ob 
jective improvement, with a regression of the spleno 
megaly and a reduction in the white blood count to 
25,000-30,000. 

On Sept. 30, 1953, the patient was again seen, via 
another institution, because of pain in the left knee, 
of two months duration. The knee was swollen, 


1 From the Veterans Administration Hospital, Nashville, Tenn. Accepted for publication in May 1954. 
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tender, and erythematous on the anterolateral 
aspect. The spleen was not palpable. The tem- 


perature was 101.4°. The white cell count was now 
46.000 (neutrophils 65, lymphocytes 3, band forms 
2), myelocytes 5). The hemoglobin was 9.6 gm., 
and the packed cell volume 31 per cent. 
Roentgenograms of the left knee (Figs. 1-3) 
revealed an osteolytic lesion involving the anterolat- 
eral aspect of the tibia just distal to the metaphyseal 





Figure 2 


area. This lesion completely eroded the bone 
cortex but there was little evidence of tumor extend 
ing into the soft tissues. There was a pathological 
fracture in the lateral tibial plateau. A skeletal 
roentgen survey revealed no evidence of other bone 
involvement. 

A needle biopsy of the tumor area demonstrated 
hone marrow compatible with chronic myeloid 
leukemia. 

Palliative roentgen therapy was given to the bone 
lesion, a tumor dose of 2,000 r being delivered in 
Seventeen days, with no appreciable improvement 
clinically or roentgenographically. The tempera 
ture rose to a degree simulating septicemia and, 
despite antibiotic medication, death occurred. 

At necropsy myeloid elements were found replac 
ing the bone defect in the tibia. Samplings from all 
hone marrow sections revealed myeloid hyperplasia 
Minimal leukemic infiltrations were observed in the 


SoLITARY Lytic BONE LESION IN MYELOGENOUS LEUKEMIA 








Figure 3 


abdominal lymph nodes. The spleen was greatly 
enlarged and showed old infarctions, necrosis, and 
fibrosis, with myeloid elements replacing the remain 


ing architecture of the organ, 


SUMMARY 
A solitary destructive bone lesion due 
to chronic myeloid leukemic infiltration in 
an adult has been presented. 


105 E 
New York 


69th St 
31, N. ¥ 
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SUMARIO 


Lesidén Osea Litica Solitaria en un Adulto con Leucemia Mieldgena Crénica 


Aunque en la literatura se encuentran 
mencionadas las variadas formas que toma 
la invasién esquelética en la leucemia 
mielégena, son raras las descripciones de 
lesiones 6seas liticas solitarias. Preséntase 
aqui un caso de lesién osteolitica de la ro- 
dilla izquierda en un hombre de cuarenta y 
tres afios que habia estado recibiendo trata 


miento por leucemia mielégena durante 
cuatro afios. Una exploracién esquelética 
no revelé signos de invasién de otros huesos. 
La biopsia de la zona del tumor mostré 
médula 6sea compatible con leucemia mie- 
loidea y en la autopsia se encontraron ele- 
mentos mieloideos que suplantaban el de- 
fecto éseo. 
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J. GERSHON-COHEN, M_D., 


{ ine REPORT concerns the roentgen 
demonstration of osteoporosis asso- 
ciated with lathyrism (a condition pro- 
duced by diets containing seeds of the flow- 
ering sweet pea) in young rats and at- 
tempts to correct the decalcification by the 
addition of brown rock phosphate to the 


Fig. 1. A. Normal rat on control diet. B. - Litter mat 
twenty-six days. Besides moderate kyphoscoliosis, 


diet. Brown rock phosphate added to 
low calcium diets had previously been 
found to prevent osteoporosis in rats (1). 


EXPERIMENTAL 


Diet I contained 152 gm. ground yellow 
corn, 24 gm. sucrose, 8 gm. corn oil, 6 gm. 
liver powder, 6 gm. linseed meal, 3 gm. 
alfalfa meal, 1 gm. sodium chloride, and 
200 gm. ground Lathyrus odoratus seed. 
Diet II was made up of the same ingredi- 
ents as Diet I, with the addition of 6 gm. 
Tennessee brown rock phosphate. Diet 
III (control) was the same as Diet I ex- 
cept that the ground Lathyrus odoratus 
seed was replaced by Purina dog chow 
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Roentgenography of Osteoporosis Due to Lathyrism in the Rat 
Effect of Rock Phosphate in the Diet' 


Taste I: Errect or Dietary Brown RocK PHOSPHATE ON OSTEOPOROSIS DUE TO LATHYRISM IN THE RAT 
Rats Osteo- K ypho- Muscular — Average 
No porosis scoliosis Spasticity ~ Survival Days 

Diet I (lathyrism 5 4 4 4 4 118 

Diet II (lathyrism + rock phosphate S + ; 4 } 180-4 

Diet III (control 5 0 0 0 0 1) 4 





' From the Department of Radiology and Biochemistry, Albert Einstein Medical Center, Northern Division, 
Accepted for publication in May 





























and J. F. McCLENDON, Ph.D. 


without bone meal, a non-toxic seed mix- 
ture. 

Tests were carried out on Wistar litter 
mate rats beginning when the animals were 
twenty-two to twenty-four days old and 
continued for more than three hundred 
days. Periodic x-ray examinations were 


e after being on diet containing Lathyrus odoratus seeds for 
there are generalized spastic muscular contractures 


made during the life and finally at the death 
of each animal. 
RESULTS 

In all rats receiving Lathyrus odoratus 
seeds in their diets muscular spasticity 
developed, with kyphosis and contrac- 
ture of all the joints (Fig. 1). General- 
ized osteoporosis was evident roentgeno- 
graphically in these animals (Figs. 2 and 3). 
Widening of the medulla and prominent 
bulges at sites of muscle attachment were 
present. Periosteal proliferation occurred 
around the shafts of many of the long 
bones (Fig. 4). After one hundred and 
two days, rats on the Lathyrus diet began 





1954 
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Fig. 2. Kyphoscoliosis of dorsal spine with moderate osteoporosis due to lathyrism. 





Normal rat on control diet. B. Generalized osteoporosis in litter mate after 
three weeks on diet containing Lathyrus odoratus seeds. 
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to die. The addition of 3 per cent rock 

phosphate to the diet had no beneficial 

effect on the osteoporosis or the kyphosis 

and joint contractures (Table I). 
DISCUSSION 

Many natural factors influence the oc- 
currence of osteoporosis, as age of the 
animal, nutritional and endocrine balance, 
mineral and vitamin metabolism. Osteo- 
porosis due to lathyrism has been shown to 
be due to an organic toxic substance in 
seeds of Lathyrus (2-4). Decalcification 
might be a direct effect of the toxin on bone 
structures, but the generalized spastic con- 
tractures would suggest, also, an indirect 
effect through the nervous system, re- 
sulting in muscle spasm and atrophy of 
disuse in the bones. Other bone abnor- 
malities which have been described in 
lathyrism are hypertrophy at the attach- 
ments of the muscles, tearing of the perios- 
teum, and herniation of the intervertebral 
disks. No preventive or curative meas- 
ures have been devised, although Dasler 
has achieved slight with high 
casein diets (5). 

Abnormal muscle pull or spasm has long 
been considered a factor in idiopathic 
kyphoscoliosis of growing children. Pon- 
seti and Baird hoped to throw some light 
on this possibility by studying the pro- 
gressive bowing of the long bones and the 
kyphoscoliosis due to lathyrism in rats (6). 
Further studies in this direction might be 
productive. Rudra (7) ascribed lathy- 
rism to selenium, whicn he found to be 
present in concentrations of 229 parts per 
million (ppm.) in Lathyrus sativus seeds. 
Seleniferous plants in the western United 
States cause selenium poisoning in sheep 
where the content of selenium reaches 
5,600 ppm., but the seeds of Lathyrus 
odoratus used by us were analyzed by 
Dr. W. O. Robinson, U. S. Plant Industry 
Station, Beltsville, Md., and found to 
contain only 1 ppm. Moreover, selenium 
poisoning in rats causes not only muscle 
spasticity but also other changes, such as 
necrosis of the liver, jaundice, and brilliant 
yellow staining of the fur around the geni- 


success 


OSTEOPOROSIS DUE TO LATHYRISM IN THE RAT 








Wide medulla, bulges at metaphyses, and 
periosteal proliferation around shafts of long bones due 


Fig. 4. 
to lathyrism in rat. X3 
tals, symptoms not characteristic of lathy- 
rism. Periosteal proliferation around iso- 
lated shafts of bones might be explained 
by the occurrence of calcification in sub- 
periosteal hemorrhage or callus due to 
unrecognized spontaneous fractures rather 
than to the direct toxic effect of lathyrism. 


SUMMARY 
Progressive osteoporosis in the rat due 
to lathyrism can be studied effectively by 
roentgenography. This type of osteo- 
porosis is not appreciably influenced by 
the addition of brown rock phosphate 
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supplements to the diet. Lathyrism as an 
experimental approach to the study of 
scoliosis merits further consideration. 


255 South 17th St. 
Philadelphia 3, Penna. 
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SUMARIO 


Roentgenografia de la Osteoporosis Debida al Latirismo en la Rata. 


Efecto del Fosfato de 


Roca en la Alimentacidn 


Las radiografias de ratas que recibieron 
una alimeritacién que contenia semillas de 
Lathyrus odoratus (guisante oloroso) re- 
velaron osteoporosis generalizada, con di- 
lataci6n de la médula désea y abulta- 
miento destacado en los sitios de insercién 
de los misculos. En muchos casos, habia 
proliferacién peridstica alrededor de las 
didfisis de los huesos largos. El fosfato 


pardo de roca, que se habia mostrado 
antes capaz de impedir la osteoporosis en 
las ratas que recibian regimenes pebres en 
calcio, se mostré ineficaz contra las altera- 
ciones éseas en el latirismo. 

Sugieren estos estudios que el latirismo tal 
vez ofrezca una senda experimental util para 
el estudio de la escoliosis idiopatica en los 
nifios. 
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X-Ray Irradiation of Orbital Glands of the Rabbit’ 


DAVID G. COGAN, M.D., ROBERT FINK, M.D., and DAVID D. DONALDSON, M_D. 


pews RABBIT AND most vertebrates have 
two orbital glands opening onto the 
conjunctiva or conjunctival appendages 
(1,2). One, a sebaceous gland, called the 
harderian gland, which is connected with 
the nictitating membrane, has only a ves- 
tigial counterpart in man. The other isa 
true lacrimal gland opening onto the con- 
junctiva and is functionally and histologi- 
cally similar to the lacrimal gland of man. 
Together these glands form a substantial 
part of the orbital contents. 

The effect of ionizing radiations on the 
lacrimal gland is of some importance be- 
cause of its possible role in the kerato- 
conjunctivitis (3, 4) following irradiation 
and because of the occasional therapeutic 
irradiation of the lacrimal gland for epiph- 
ora (5-10). It seemed desirable, there- 
fore, to put on record the present data, 
collected as part of a more comprehensive 
study of radiation effects on the eye, indi- 
cating the changes or lack of changes which 
occur in the orbital glands from amounts of 
ionizing radiations that are likely to be 
encountered in radiotherapy. 

Experimental studies on irradiation of 
the orbital glands of the rabbit have been 
few (7). No gross or histologic changes 
have been characteristicaliy found, but 
since the studies were done prior to the 
development of roentgen dosimetry, the 
amount of radiation which the glands re- 
ceived is open to question. 

In the experiments to be reported here 
the right eyes of approximately 100 rabbits 
were irradiated with various doses from a 
1.2-mev x-ray machine,’ ranging from 75 
to 4,000 r. The animals were killed at 
different times after irradiation, the eyes 
were removed, and the orbital glands dis- 
sected out from the irradiated and non- 


irradiated sides. The glands were then 
weighed and embedded in paraffin for 
routine sectioning. 


ANATOMIC CONSIDERATIONS 


The harderian gland is a white lobulated 
gland, weighing approximately 1.5 gm. in 
the adult rabbit. Situated in the anterior 
or nasal part of the orbit, it is attached to 
the base of the nictitating membrane and 
extends back into the orbit about 1.5 cm. 
It is in contact with much of the anterior 
and inferior portion of the globe. 

Histologically the harderian gland con- 
sists of acini having lumina up to 0.5 mm. 
in diameter (Fig. 1). These acini are lined 
by a single layer of cuboidal cells that are 
seen with the Sudan stain to be filled with 
fat but which with hematoxylin and eosin 
reveal a delicately reticulated cytoplasm 
and a round or ellipsoid nucleus situated 
usually in the approximate center of the 
cell. Although the cells are uniform for 
any one lobule, there is some variation in 
different lobules. In some portions of the 
gland the cytoplasm is more compact and 
the nuclei may be situated at the base of 
the cells. Within the lumina of the acini 
there is often a reticulated substance 
(secretion?) identical with that of the cell. 
In some areas buds appear to be splitting 
off from the cells to form the acinar con- 
tents; on the other hand, nuclear frag- 
ments are occasionally found within the 
substance, suggesting a derivation from 
the whole cell. The lobules are separated 
by a few collagenous fibers and spindle- 
shaped nuclei. At irregular intervals there 
is an increase in the interstitial connective 
tissue surrounding a blood vessel and a duct. 
The cells of the latter—a compact row 
of cylindric cells with a relatively uniform 


' From the Howe Laboratory of Ophthalmology, Harvard Medical School, Massachusetts Eye and Ear Infirmary, 


Boston, Mass. Accepted for publication in May 1954. 


* The irradiation was carried out with the cooperation of the Department of Radiology at the Massachusetts 





filament current, 0.4 ma; _ half-value layer, 10 mm. Cu: 


field, 25 X 25 cm. 


General Hospital. The conditions of exposure were: 
output, 45 r per minute; object-target distance, 70 cm.; 
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Fig. 1. Sections of normal harderian glaud stained with hematoxylin and eosin. Note 
worthy are the relatively large acini, the foamy cytoplasm, the central position of the nuclei, 


and the sparse stromal framework 


cytoplasm—contrast strikingly with the 


gland cells. 

The true lacrimal gland is a red struc- 
ture which, in further contrast to the lob- 
ulated harderian gland, has a smooth 
surface. It weighs approximately 1 gm. 
in the adult rabbit and is about two-thirds 


the size of the harderian gland. It lies 
on the lower anterior portion of the orbit, 
beneath the harderian gland, with which 
it is in contact over a considerable propor- 
tion of its length. A small portion overlies 
the orbital rim. Histologically the gland 
consists of lobules made up of compact 
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Fig. 2. Sections of normal lacrimal gland stained with hematoxylin and eosin 
worthy are the compactness, the relative absence of stroma, and the presence of occasional 
ducts. 


acini which in ordinary sections of 8 micra 
or more appear to have little or no lumen 
(Fig. 2). The cells contain a fairly dense 
basophilic cytoplasm with the nucleus 
displaced to the base of the cell. The 
cytoplasm in the outer quarter of the cell is 
considerably denser than that toward the 
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Note 


center. The lobules are notably homo- 
geneous. There is no appreciable stroma 
between them except about the blood 
vessels and ducts. But even there the 


stroma may be absent and an endothelial- 
lined blood vessel may lie directly apposed 
to the gland parenchyma. 

















734 Davip G. CoGAN, ROBERT FINK, Davip D. DONALDSON May 1955 
+ 
a 
2) 
100 .@) - 
s ° 2) 
fe) ° 8 
y 
o 
: ae 
a '°) 
d q 75 : oe 
x & e0e 
=|2 ° m + 
a e 
<r . oe . 
= $0 fe) pa 
> e . 
O @) 
a 
25 
500 1000 2000 3000 4000 
DOSE IN?’ 
Fig. 3. Graph showing the relative weights of the irradiated and normal harderian glands (open circles) and 


of the irradiated and normal lacrimal glands (closed circles). 
is a definite decrease in the gland size with increasing dose. 





Fig. 4. The harderian glands of a rabbit which 
had received 3,000 r to the right orbit eighty days pre- 
viously. The gland on the right is the irradiated 
gland; that on the left is the normal gland. 


RESULTS OF IRRADIATION 


Although the glands were removed at 
different times after irradiation, there was 
no change in weight after forty-five days. 
Hence the changes at different dose levels 
are considered collectively for glands re- 
moved at forty-five days or later. The 
weights are plotted in the accompanying 
graph. Although the rabbits were all in 
the eight- to ten-week age group at the 


Although there is great individual variation, there 


time of irradiation, they varied in age and 
weight at death. In the graph, therefore, 
the size of the irradiated lacrimal gland is 
expressed as percentile of weight of the 
corresponding gland on the normal side 
(Fig. 3). It can be seen that there is con- 
siderable variation in gland size for any 
one dose but that there is nevertheless an 
inverse correlation of size with the dosage 
for both the harderian and lacrimal glands. 
The magnitude of the effect is seen espe- 
cially in the accompanying photograph 
(Fig. 4). 

(a) Iistologic Changes in the Harderian 
Gland: No significant abnormality was 
found in sections of any of the harderian 
glands which had received 1,500 r or less. 
In only one of the 8 glands which received 
2,000 r was any change observed. This 
consisted of a coarsening of the fatty 
globules in the cytoplasm and a mild in- 
filtration by lymphocytes and macro- 
phages. The absence of histologically ap- 
parent changes is surprising, since these 
glands were shrunken to as much as half 
their normal size. 

In contrast to the glands receiving 2,000 r 
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or less, the gland exposed to 3,000 r showed 
a necrosis of some of its lobules and sig- 
nificant irregularity in the size and shape 
of the duct cells. Noteworthy was the 
spottiness of the necrosis, for normal and 
necrotic lobules were to be found imme- 
diately adjacent to each other. 


Fig. 5. 
to removal! of the gland 


The gland which received 4,000 r showed 
conspicuous pleomorphism of the gland 
cells and nuclei and alteration in the char- 
acter of the cytoplasm (Fig. 5). The cells 
varied in size and many were notably 
flattened. The nuclei were of irregular 
shape, instead of being round, and ap- 
peared to be pushed off to one side. The 
cytoplasm contained vacuolar spaces in- 
stead of the usual reticulum. The stroma 
between the lobules and the capsule about 
the gland were slightly but definitely in- 
creased in thickness and there was mild 
infiltration by lymphocytes and macro- 
phages. The duct cells showed moder- 
ate variation in size and shape, with some 
vacuolation of their cytoplasm. Yet none 
of the changes were so marked that the 
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gland had lost its identity or sebaceous 
character. 

(b) Ilistologic Changes in the Lacrimal 
Gland: No abnormality was regularly 
found in the sections of any gland, even 
that which had been exposed to 4,000 r, 
although the glands were reduced to as 
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P- 
Section of the harderian gland which had received 4,000 r sixty-five days prior 
Noteworthy abnormalities are the coarse reticulation of the cyto- 


plasm, eccentric position and pleomorphism of the nuclei, loss of the uniformity of the cells, 
and some increase in the stromal framework. 


much as half their normal size. Some of the 
glands which had received 2,000 r did show 
striking infiltration with polymorphonu- 
clear cells (which in the rabbit are eosino- 
philic), plasma cells, and lymphocytes, and 
a filling of the ducts by inflammatory cells 
(Fig. 6), but this appeared to be due to an 
associated keratoconjunctivitis rather than 
associated with any change in the paren- 
chyma of the gland. 


COMMENTS AND CONCLUSIONS 


The orbital glands of the rabbit show 
significant change in size with x-ray ir- 
radiation in the 1,000-4,000 r range but 
surprisingly little abnormality recogniz- 
able histologically. Such changes as do 


occur are more evident in the harderian 
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Fig. 6 
prior to its removal. 
killed 


ducts, by white blood cells. 


gland than in the lacrimal gland and con- 
sist of a pleomorphism of the glandular 
cells and their nuclei, a coarsening of the 
cytoplasmic inclusions, and a mild increase 
in the stroma. On the other hand, the 


Sections of the lacrimal gland which had been irradiated with 2,000 r sixty days 
There was a persistent keratoconjunctivitis at the time the animal was 
Noteworthy is the diffuse infiltration of the entire gland, and particularly of the 


lacrimal glands reflect readily the radia- 
tion-induced inflammatory processes in 
the conjunctiva and cornea but show 
little direct effects of radiation in the dose 
range used. 
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SUMARIO 


La Irradiacién X de las Glandulas Orbitarias del Conejo 


El conejo y la mayor parte de los verte- 
brados poseen dos glandulas lagrimales que 
desembocan en la conjuntiva o los anexos 


conjuntivales. Una, sebacea, llamada 
glandula de Harder, que esta unida a 


la membrana nictitante, no aparece mas 
que como vestigio en el hombre. La otra 
es una verdadera glandula lagrimal que 
desemboca en la conjuntiva y, funcional e 
histol6gicamente, es semejante a la glan- 
dula lagrimal del hombre. 

Las glandulas orbitarias del conejo 
revelan notables alteraciones del tamajfio al 
ser irradiadas con los rayos X en la escala 





de 1,000-4,000 r, pero sorprendentemente 
poca anomalia reconocible histolégica- 
mente. Las alteraciones que se presentan 
son mas evidentes en la glandula de Harder 
que en la lagrimal, consistiendo en pleo- 
morfismo de las células glanculares y de 
los nticleos de éstas, aspereza de las inclu- 
siones citoplasmicas y ligero aumento del 
estroma. En cambio, las glandulas lagri- 
males reflejan facilmente los procesos in- 
flammatorios provocados por la radiacién 
en la conjuntiva y la cérnea, pero muestran 
pocos efectos directos de aquélla dentro de 
los limites de la dosis usada. 








Some Problems of Rural Radiology’ 


ARNOLD D. PIATT, M.D.? 


‘NOMPETENT radiologic service to hos- 
& pitals in the smaller cities of many 
sections in this country has been grossly 
neglected. It has been only in the past 
few years that this inadequacy has been 
appreciated and a definite move made to 
correct the situation. In the past, radiol- 
ogists in the larger cities have made little 
effort to visit neighboring small towns in- 
capable of supporting a full-time radiol- 
ogist, and to offer their specialized knowl- 
edge and services on a part-time basis. 
It is our feeling, and the opinion of others, 
that we have been overlooking an excellent 
opportunity to promote good radiologic 
medicine. Dr. E. H. Skinner, at the meet- 
ing of the American College of Radiology 
in Atlantic City, in June 1947, strongly 
emphasized the delinquency of the radiol- 
ogists in combating this shortcoming. 
With the present trend toward decentrali- 
zation of industries due to the threat of 
atomic warfare, radiological levels in the 
small community hospitals must be raised 
to the highest possible standards. At the 
present time there is a decided move to in- 
crease and improve radiological medicine 
in these hospitals. 

This paper is based upon a personal ex- 
perience of eight years in performing radio- 
logic services in a group of hospitals in 
small cities. Medically gratifying and 
worth while, it has presented problems and 
crystallized certain impressions and opin- 
ions which we feel merit consideration. 
Greenberger (4) in a recent article reported 
the quantity and character of the material 
encountered during a year, indicating his 
personal satisfaction in practicing radiol- 
ogy ina small city. Some years ago, Peck 
(5) presented a comprehensive treatise on 
part-time radiological practice in several 
small communities. Smith (7) only re- 
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cently, at a meeting of the Councilors of 
the American College of Radiology, stated 
several reasons for rural radiology and sug- 
gested the manner in which hospital connec- 
tions might be arranged. He also gave 
his ideas as to services that should be of- 
fered and their worth to the radiologist. A 
brief analysis of expenses for rural hospitals 
was included in his report. Our approach 
to the subject of rural radiology is from a 
slightly different standpoint, recording some 
of the problems that we encountered and 
the manner in which we attempted to solve 
them. 

To begin with, there were several out- 
standing deficiencies in almost all of the 
older hospitals which we served. The x- 
ray department, for some bizarre reason, 
was usually in close proximity to the operat- 
ing rooms, presumably for the conven- 
ience of the surgeons. Today, most instal- 
lations are arranged to meet the overall 
need in respect to availability to out- 
patients, in-patients, emergencies, etc. 
The initial inspection of the x-ray facilities 
revealed woefully insufficient space and 
arrangements allotted to x-ray services. 
The lack of office and filing space was con- 
spicuous, with failure to allow not only for 
the proper maintenance of records and films 
but also for film demonstration. Often 
the equipment was either antiquated or in- 
adequate for the performance of satisfactory 
roentgen examinations. The x-ray section 
seemed to have been added as an after- 
thought and tucked into some nook or 
cranny for which there was no other need. 
Fortunately, in the present-day construc- 
tion of small hospitals, this shortcoming is 
being rectified. The recently published 
Planning Guide for Radiologic Installa- 
tions, sponsored by the American College of 
Radiology (6), is a ‘‘must” for hospital 


* Director of the Departments of Radiology, Newark Hospital, Newark, Ohio; Mercy Hospital and Mt. Vernon 
Hospital, Mt. Vernon, Ohio; Coshocton Memorial Hospital, Coshocton, Ohio 
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architects, administrators, and radiologists. 
In cooperation with the hospital admin- 
jstrators and board of directors, we were 
able in several institutions to initiate im- 
provements of the physical plant in respect 
to equipment and much needed floor space. 
Later, when new building programs were 
instigated, we were consulted in conjunc- 
tion with the architects, as to space, ar- 
rangements, and needs of the radiological 
departments. Excellent facilities were pro- 
vided, which enabled the departments to 
render better services. Room for possible 
expansion purposes was also planned. 

Staffing of the department with com- 
petent and qualified personnel has been one 
of our most perplexing problems. It has 
been difficult to obtain registered techni- 
cians to fill positions in a hospital in a small 
city or community. Even the lure of ex- 
cellent salaries, when available, has failed 
to procure personnel. Many technicians 
prefer working in larger cities because of 
diversified amusements and _ activities 
which may be of interest to them. Also 
the duties of a technician in a small hos- 
pital x-ray department may be manifold, 
ranging from technical x-ray procedures to 
the preparation of reports for the hospital 
and the doctors. The amount of work 
sometimes hardly justifies the maintenance 
of more than one full-time employee, yet 
it is inconceivable that one person would be 
constantly available on a twenty-four-hour 
basis. These are a few of the troubling as- 
pects of the personnel phase. 

We have tried to combat this problem by 
initiating and maintaining an approved 
school for x-ray technicians and selecting 
our trainees from the hospital areas that we 
serve in order to increase the possibility of 
permanence. Each individual is carefully 
screened, and a tuition fee is required, 
which is returned at the end of the training 
period. The latter tends to eliminate stu- 
dents that would drop out during the school 
year. We have been most successful with 
female students, and preferably older ones. 
Where only one full-time technician is 
needed, we have managed to secure relief 
by arranging with personnel in an adjoin- 
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ing hospital to take emergency calls or hav- 
ing a combination x-ray and laboratory 
technician perform emergency x-ray ex- 
aminations, alternating with the regular 
technician. On occasion, when notified in 
advance that there may be a large number 
of roentgenographic examinations, we take 
along one of our technicians from the office 
to assist in the technical procedures. 

Daily film interpretation has been one of 
our main objectives in service to the small- 
city hospitals. Thisis readily accomplished 
in the one institution which we attend 
every day. Two of the hospitals, twenty- 
four miles distant, are visited five morn- 
ings a week and, on the sixth day, the films 
are sent to us by an intercity bus and are 
returned on the same day, with an enclosed 
transcribed record. The fourth hospital 
in our group, thirty-eight miles away, is 
attended three mornings a week, and here 
also, on the days that we do not visit the 
institution, the radiographs are forwarded 
in the evening by bus and are returned the 
following morning with a record transcrip- 
tion of the interpretations. We have man- 
aged to install similar recording and trans- 
cribing equipment in all of our hospitals 
and office in order to facilitate interpreta- 
tion reports. Emergency reports, on re 
quest, are telephoned directly to the refer 
ring physician. Gershon-Cohen and 
Cooley (3), several years ago, devised an 
ingenious method whereby the radiograph 
facsimiles were transmitted over radio or 
telephone wire circuits, but this procedure, 
termed ‘‘telognosis,’’ is at present much too 
expensive for daily routine service. 

Previous rather meager maintenance of 
office records and reports necessitated the 
establishment of an entirely new system 
which would meet the prerequisites and 
standards set by the American College of 
Radiology (1) and the American College of 
Surgeons (2). It is also a rule in all of our 
departments that films taken out of the 
departments must be signed for, thereby 
accounting for all roentgenograms. The 
department is thus charged with respon 
sibility for all films and knowledge of 
their whereabouts at any time. 
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In creating a progressive radiological de- 
partment, the cooperation of the physicians 
supporting the hospital must be enlisted. 
We have attempted to acquaint the doc- 
tors with the various procedures available 
and to have them utilize these examina- 
tions as an adjunct to good medical prac- 
tice. An educational program is often 
necessary to familiarize them with the 
diagnostic and therapeutic possibilities of 
x-rays, radium, and the isotopes. Mimeo- 
graphed brochures, giving in detail instruc- 
tions for every type of x-ray examination, 
have been of considerable help in acquaint- 
ing the doctors with x-ray procedures. At 
every opportunity we attend staff meet- 
ings and offer our services for medical pro- 
grams. 

From the financial standpoint, this part- 
time service is usually satisfactory. In 
our hospitals we have contracted to operate 
on a percentage basis. It is felt that this 
acts as an incentive arrangement from the 
point of view of the radiologist and the re- 
turns are in direct proportion to his initia- 
tive and ability. It also allows the hos- 
pital to share in any material gain which 
usually occurs under proper supervision. 
The American College of Radiology (1) 
has compiled a brochure on suggested finan- 
cial arrangements between hospitals and 
radiologists which is an excellent guide to 
an equitable agreement. 

Another phase which we consider im- 
portant is that the hospital bill submitted 
to the patient for x-ray services should con- 
tain the name of the radiologist, indicating 
that he has rendered that service. It serves 
to emphasize the fact that the hospital and 
radiologist are working on a partnership 
basis rather than on an employer-employee 
status. A fee schedule equitable for the 
given area should be judiciously arranged, 
compatible with the prevailing fees in the 
community. 

A weakness of which we are cognizant, 
and which we are continually attempting 
to improve, is the acquiring of clinical data 
and information about our patients. We 


must place considerable reliance on the 
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technicians for this material, which leaves 
much to be desired. The physicians are 
asked to submit a provisional diagnosis 
prior to roentgenography on a request slip 
and to supply pertinent data about the case. 
Often they contact us personally and offer 
verbal information which assists us in mak- 
ing a presumptive diagnosis. 

The matter of radiation protection to 
personnel and patients was another item 
which came to our attention. It was evi- 
dent that this was frequently merely a 
vague gesture. In several institutions 
there were no leaded barriers screening the 
technicians during roentgenographic ex- 
posures. Excessive stray radiation from 
the equipment was found during fluoros- 
copy, endangering patients, technicians, 
and the fluoroscopist. Many physicians, 
while reducing fractures under fluoroscopy, 
were receiving radiation doses far in excess 
of the allowable limits. These deficiencies 
were quickly remedied, and the doctors 
were warned as to the radiation hazards 
and time limits permitted for safe fluoros- 
copy. 

In conclusion, it is realized that this re- 
port is incomplete. It is submitted for 
the sole purpose of acquainting other radi- 
ologists having similar problems of some of 


the measures we have taken for their 
solution. 
36 West Locust St. 
Newark, Ohio 
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SOME PROBLEMS OF RURAL RADIOLOGY 


SUMARIO 


Algunos Problemas de la Radiologia Rural 


Basase este trabajo en lo observado per- 
sonalmente en ocho afios de prestar ser- 
vicios radiolégicos a base de tiempo parcial 
en ciudades de unos 15,000 a 35,000 habi- 
Versa primariamente sobre los 
problemas encontrados y las medidas 
tomadas para resolverlos. Entre aquéllos 
figuran la mala ubicacién del departamento 
de rayos X y el poco espacio que se le con- 
cediera; la instalaci6n inadecuada y anti- 
cuada; la dificultad para conseguir buen 
personal técnico; el requisito de interpreta- 
cién diaria de las radiografias en hospitales 
unicamente ciertos dias de la 


tantes. 


visitados 


semana; el mantenimiento de archivos y 
protocolos satisfactorios; la adquisicién de 
datos clinicos pertinentes acerca de los en- 
fermos por examinar; la falta de protec- 
cién contra la hiperexposicién de los en- 
fermos y del personal. 


La colaboracién con los administradores 
de hospitales, juntas de sindicos y claustros 
médicos fué un auxiliar importante en la 
solucién de esas dificultades. Las disposi- 
ciones tomadas para la transmisién de las 
radiografias y de los protocolos transcritos 
de la interpretacién por conducto de los 
6mnibus municipales colmaron la necesidad 
de la interpretacién diaria de Jas radio- 
grafias. El establecimento de una escuela 
de perfeccionamiento para técnicos, la 
seleccién de aprentices procedentes de las 
zonas atendidas y las medidas tomadas 
para aligerar la carga cuando no podia em- 
plearse mas que un técnico de tiempo 
completo, ayudaron a resolver el problema 
del personal. 

Los convenios econémicos basados en cier- 
to porcentaje resultaron satisfactorios tanto 
para el radidlogo como para el hospital. 








WORK IN PROGRESS 





Roentgenometric Classification of 
Cephalopelvic Disproportion' 
GERHART S. SCHWARZ, M.D. 


In the course of a statistical correlation of cephalo- 
pelvimetry by the Ball method (1) and the obstetri- 
cal outcome, now in progress, pelvic and fetal skull 
measurements on 350 patients were tabulated and 
different standards of classification tried until one 
was found for which the largest number of roentgen 
diagnoses agreed with the obstetrical outcome. The 
optimum classification in this series of cases was 
found to be as follows: 


For the Inlet: 

A. “No Disproportion’’; All cases in which the 
volume of the fetal head is smaller than or 
equal to the volume capacity of the inlet. 

B. “Borderline Disproportion’: All cases in 
which the volume of the fetal head ex- 
ceeds the volume capacity of the inlet 
but by not more than 70 c.c. 

C. “High Disproportion’’: All cases in which the 
volume of the fetal head exceeds the 
volume capacity of the inlet by more than 
70 c.c. 

For the Mid-Pelvts 

A. “No Disproportion”: (1) All cases in which 
the volume of the fetal head is smaller than 
or equal to the volume capacity of the 
bispinous diameter. (2) All cases in 
which the volume of the fetal head is 
larger than the volume capacity of the 
bispinous diameter but does not exceed 
it by more than 50 c.c. 

B. “Borderline Disproportion’’: All cases in 
which the volume of the fetal head exceeds 
the volume capacity of the bispinous 
diameter by more than 50 but less than 
220 c.c. 

C. “High Disproportion’’: All cases in which the 
volume of the fetal head exceeds the vol 
ume capacity of the bispinous diameter 
by more than 220 c.c. 


In the Ball method, the term ‘“‘volume capacity”’ 
refers to the volume of a sphere the diameter of 
which is identical with the pelvic diameter under 
scrutiny. In the case of the inlet it was the smaller 
of the two diameters (anteroposterior or transverse) 
by which its volume capacity was measured. This 
was with rare exceptions the anteroposterior diam 
eter. The volume of the fetal head was derived 
from the mean of two skull circumferences in a 
manner described in detail by Ball and Golden (1). 
A short posterior segment of the mid-pelvis,* less 


than 3.6 cm., was found to be an unfavorable sign, 
but, since it was invariably associated with dis- 
proportion of another pelvic dimension, it did not 
affect the classification. For purely clinical pur- 
poses, the above borderline group of mid-pelvic 
disproportion was divided into a favorable and 
unfavorable half, but in the statistical evaluation 
only a single borderline group was recognized. 
The final conclusion reported by the radiologist 
was based also on qualitative considerations and 
clinical information, when obtained, but every report 
contained the above classification. 

The cases were labeled according to that pelvic 
level at which the more unfavorable cephalopelvic 
relationship was found; e.g., if there was no cephalo- 
pelvic disproportion at the inlet but a borderline 
disproportion at the mid-pelvis, the case was con- 
sidered one of borderline disproportion. Statistical 
evaluation of the obstetrical outcome is still in 
progress but the following preliminary figures may 
serve as a guide to the meaning of this classification: 


A. Cases labeled ‘no disproportion radiologically’: 
Incidence of cesarean section, regardless of 
reason, | out of 25. 
Incidence of cesarean section for cephalopelvic 
disproportion alone, | out of 100. 
B. Cases labeled ‘‘borderline disproportion radio- 
logically”: 
Incidence of 
reason, | out of 3. 
C. Cases labeled “high disproportion radiologically”: 
Incidence of cesarean section regardless of 
reason, 4 out of 5. 
Incidence of ‘‘difficult delivery,’’* 87 out of 100. 


cesarean section, regardless of 


All pelvimetric films were taken at or near term 
(1). The film measurements were corrected with a 
special slide rule (2) and without exception reported 
after the delivery. Therefore, the x-ray report did 
not influence the management of labor. It is 
believed that the study is unique in this respect. 
The obstetrician had the full use of the unreported 
radiographs prior to delivery, which he measured 
and evaluated by a different method. 


REFERENCES 
] Batt, R. P., anp GoLpEN, R.: Am 
genol. 49: 731-741, June 1943. " 
2. Scuwarz,G.S.: Am. J. Roentgenol. 71: 115 
120, January 1954. 


J. Roent 


! From the Department of Radiology of the College 
of Physicians and Surgeons of Columbia University 
and the Radiological Service of the Presbyterian 
Hospital, New York, N. Y 

2 Distance from mid-point of bispinous diameter to 
ventral aspect of sacrococcygeal articulation. ; 

* “Difficult delivery” applies to all deliveries requir 
ing cesarean section, high forceps, or midforceps, 
and/or with infant death due to proved brain injury. 
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The Hazards of Not Using Radiotherapy 


It has been said by many wise physicians 
that the best method of treatment is often 
the simplest. The best method has also 
been defined as that which involves the 
least degree of physical, psychic, and 
economic trauma. Many physicians, and 
certainly most clinical radiologists, are 
aware of the fact that there is a small 
group of conditions, often referred to as 
“benign lesions,’’ in which irradiation is 
the therapeutic method of choice. It 
would be unfortunate indeed for the 
public if present and future generations of 
radiologists were discouraged from using 
proper radiotherapy for such conditions. 

The occasion for this observation is the 
statement made in an otherwise excellent 
editorial on ‘““The Radiation Hazards of 
Diagnostic Procedures’ which appeared 
in a recent issue of RADIOLOGY (1). The 
author states: “With the exception of 
certain benign skin lesions, it has been 
generally conceded that ionizing radiations 
should be reserved for malignant condi- 


tions. As a general rule, they have no 
place in the treatment of a_ benign 
process. Consequently, one can make 


the generalization that, aside from a few 
die-hards, the whole radiologic fraternity 
does appreciate the . . . dangers involved.” 
May we take gentle but firm exception to 
the statement that “it has been generally 
conceded that ionizing radiations should be 
reserved for malignant conditions”’? 

A casual perusal of leading textbooks 
of radiology and radiation therapy reveals 
mention of conditions, both benign and 
malignant, for which radiation therapy is 
indicated. A recent paper presented at 


the International Congress of Radiology 
lists a group of diseases for which radiation 
therapy is, in the opinion of the author and 
many of his colleagues, the treatment of 


choice (2). In this article it is emphasized 
that ‘‘the wise physician will never use 
radiotherapy in such doses that serious 
harmful late effects will be apt to ensue 
from the treatment of benign disorders.”’ 
The writer goes on to enumerate the follow- 
ing benign or non-neoplastic diseases for 
which radiotherapy, properly given, is 
regarded as the method of choice, based on 
extensive clinical experience and careful 
follow-up: 

1. Nasopharyngeal lymphoid hyper- 
plasia which is producing symptoms not 
controllable by simpler means. 

2. Acute postoperative parotitis in 
patients resistant or allergic to antibiotics. 

3. Fibromyoma uteri in females over 
the age of forty, with symptoms therefrom. 

4. Pituitary disorders with related 
endocrine dysfunction. 

5. Ankylosing spondylitis with symp- 
toms. 

6. Axillary furunculosis and certain 
other infectious or inflammatory disorders 
of the skin and its appendages, notably 
acne vulgaris. 

7. Tinea capitis due to J/. audoutni 
infection. 

8S. Tuberculous cervical adenitis. 


9. Hyperthyroidism. 
10. Subacute thyroiditis. 
11. Selected ophthalmologic disorders, 


notably pterygium, vascular scars, and 
dendritic keratitis. 

These widely diverse conditions are 
sometimes a serious source of disability 
and, in suitably selected cases, can be 
relieved or cured by competently ad 
ministered irradiation. 

Malpractice suits often arise when some 
third person raises a doubt in the mind of 
the patient as to the propriety of the 
treatment given (3). For this reason, as 
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well as for the benefit of patients them- 
selves, it is desirable that radiotherapy of 
benign lesions be accorded the recognition 
and usage it properly deserves. 

L. HENRY GARLAND, M.D. 


REFERENCES 


Editorial: The Radiation 
Radiology 63: 


1. Swenson, Paut C.: 
Hazards of Diagnostic Procedures 
876-878, December 1954 

2. GARLAND, L. H.: Indicaciones de la Radioter- 
apia en las Enfermedades no Neoplasicas. Acta radiol. 
Inter-Americana 3: 15, 1953 

3. REGAN, L. J.: Malpractice and the Physician 
Committee on Medico-Legal Problems. J.A.M.A 
147: 54—59, Sept. 1, 1951. 


EpITORIAL Note: In reply to Dr. 
Garland’s comment, Dr. Paul C. Swenson, 
author of the editorial on ‘‘The Radiation 
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Hazards of Diagnostic Procedures,”’ writes: 
“Dr. Garland’s editorial calls attention 
to a rather unfortunate implication that 
can be drawn from the second paragraph of 
my recent editorial, and I am glad to 
acknowledge this correction. 

“I in no way meant to imply that there 
was not a place for the use of ionizing radia- 
tions in certain well chosen benign condi- 
tions, but that, where possible, its use 
should be avoided, and that the indica- 
tions were becoming relatively few. I 
admit that the wording was unfortunate if 
certain sentences are taken out of context. 
I would by no means deprecate the use of 
ionizing radiations in certain well chosen 
benign situations.” 
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EXAMINATIONS 
AMERICAN BOARD OF RADIOLOGY 


The deadline for filing applications for the Fall 
1955 examination by the American Board of 
Radiology is July 1, 1955. The examination will be 
held the week of Dec. 4, at the Palmer House, Chi- 
cago, Ill. Candidates who will complete their train- 
ing by Dec. 31, 1955, will be eligible to appear at 
this examination. 


INTERNATIONAL CONGRESS OF 
RADIOLOGY 


EIGHTH 


The Eighth International Congress of Radiology 
will be held in Mexico City, July 22-28, 1956. It is 
being organized by the Sociedad Mexicana de Radio- 
logia, under the auspices of the Mexican Government 
and sponsored by the Ministry of Health and Public 
Welfare, the Ministry of Education, and the Na- 
tional University. Prof. Dr. Manuel F. Madrazo, 
F.A.C.R., is President of the Congress, and Dr. 
José Noriega L. is the Secretary-General (address: 
Calle del Oro No. 15, Mexico 7, D. F.). An an- 
nouncement by the National Executive Committee 
of the Congress reads: 

“The interest aroused by these Congresses is in- 
creasing steadily. Every Congress held since the 
last World War has shown the astonishing progress 
made in radiology, both in diagnosis and in therapy, 
in the fight against cancer and other diseases. The 
discovery of radioactive elements and, more re- 
cently, of the by-products of the fission of the atom, 
has opened up a splendid new field for research, the 
results of which allow us to envisage the solution of 
one of the most terrifying problems of our time. 

“Conscious of the honor bestowed upon her, Mex- 
ico will do everything in her power to make the 
Eighth International Congress of Radiology as suc- 
cessful as the previous ones. 

“Apart from her accomplishments in the field of 
medical science, Mexico offers a unique picture of the 
remains of pre-Columbian civilization and of 
Spanish colonial art, in its churches, monasteries, 
and other public buildings. These works of art are 
found everywhere throughout the country, within a 
wide range of different climates, from the tropics to 
the high mountains, covered with eternal snow. On 
the other hand, the capital has become a cosmopoli- 
tan city which is being transformed and modernized 
at an astonishing rate. 

“On behalf of the Government, of the doctors in 
general, and of the Mexican radiologists in particu- 
lar, we can assure our colleagues who will enroll at the 
Congress that they will find a cordial welcome in 
Mexico and that everything will be done to make 
their stay an enjoyable one.”’ 

74 


ARKANSAS RADIOLOGICAL SOCIETY 


Dr. Fred J. Hodges of the University of Michigan 
will be a guest of the Arkansas Radiological Society 
at its annual breakfast meeting on May 30, at the 
Arlington Hotel, Hot Springs. Dr. Hodges is to be a 
featured speaker, also, at the Annual Meeting of the 
State Medical Society being held in Hot Springs at 
that time. 


KANSAS RADIOLOGICAL SOCIETY 


The following were recently elected to office in the 
Kansas Radiological Society: A. M. Cherner, M.D., 
of Hays, President; Kenneth Allen, M.D., Kansas 
City, Vice-President; G. S. Ripley, Jr., M.D., West 
Iron Ave., Salina, Secretary-Treasurer. 


MISSISSIPPI RADIOLOGICAL SOCIETY 


At the January meeting of the Mississippi Radio- 
logical Society, the following officers were elected 
for 1955: President, Dr. John W. Evans, Jackson; 
Vice-President, Dr. Dan Reikes, Hattiesburg; 
Secretary, Dr. James M. Packer, 621 High St., 
Jackson. The Society meets on the third Thursday 


of the month in Jackson. 


SOCIEDAD MEXICANA DE RADIOLOGIA, 
a. <. 


Present officers of the Sociedad Mexicana de 
Radiologia are: Dr. Jestis M. Farias R., President; 
Dr. Guillermo Santin, Secretary General; Dr. Mar- 
celino Figueroa C., Secretary Actas. The perma 
nent address of the Society is Calle del Oro, No. 15, 
Mexico 7, D. F. 

ASSOCIACION PUERTORRIQUENA DE 
RADIOLOGIA 


Newly elected officers of the Radiological Society 
of Puerto Rico are: Dr. José Landron, President; 
Dr. Guillermo Marquez, Vice-President; Dr. Rafael 
A. Blanes, Box 9067, Santurce, Puerto Rico, Secre 
tary-Treasurer; Dr. Jestis Rivera Otero, and Dr. 
Hector Valles, Vocals. 


RADIATION THERAPY ALUMNI 
BELLEVUE HOSPITAL 


Dr. Gray H. Twombly, Professor of Gynecology, 
College of Medicine, New York University, was 
chosen to give the annual Ira I. Kaplan lecture before 
the Radiation Therapy Alumni Association of Bellevue 
Hospital, at the hospital, on May 12. Dr. Twom- 
bly’s subject was “The Anatomy of the Female 
Pelvis in Relation to Cancer of the Cervix.” 


5 
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IV SYMPOSIUM NEURORADIOLOGICUM 


The Fourth Symposium Neuroradiologicum will be 
held in London, Sept. 13-17, 1955. Registration 
will take place on Sept. 12 at the University of Lon- 
don, Malet Street, W.C. 1, where the scientific meet- 
ings will be held. Radiologists, neurologists, and 
neurosurgeons are welcome. 

Subjects for discussion include (1) cerebrovascular 
disease, (2) the localization of intracranial tumors by 
means of isotopes, (3) applications of stereotax- 
ometry, (4) new technics. To these will be added 
papers on a variety of neuroradiological subjects. 
Scientific and technical exhibitions are being ar- 
ranged. It is hoped, also, to have a joint half-day 
session with the 2nd International Congress of 
Neuropathology which is being held simultaneously 
in London. 


DAVID ANDERSON-BERRY PRIZE 


A David Anderson-Berry Silver-Gilt Medal, to- 
gether with a sum of money amounting to about 
£100, will be awarded in 1956 by the Royal Society 
of Edinburgh to the person who, in the opinion of the 
Council, has recently produced the best work on the 
therapeutic effect of x-rays on human diseases. 
Applications for this prize are invited. They may 
be based on both published and unpublished work 
and should be accompanied by copies of relevant 
papers. 

Applications must be in the hands of the General 
Secretary, Royal Society of Edinburgh, 22, 24 
George Street, Edinburgh, 2, by March 31, 1956. 


In Memoriam 
STANLEY ALBERT WILSON, M.D. 
1897-1955 


The death of Dr. Stanley Albert Wilson, on Jan. 
11, 1955, has deprived radiology of an able practi 
tioner and an enthusiastic teacher. Particularly will 
his loss be felt in New England, where his life was 
spent. 

Stanley Wilson was born in Brattleboro, Vt., on 
March 19, 1897, and received his degree in medicine 
from the University of Vermont in 1920. After 
serving his internship in the Mary Fletcher Hospital, 
Burlington, he devoted seven years to general prac 
tice. Having become interested in roentgenology, 
he then spent a year in Philadelphia, in the X-ray 
Department of the Pennsylvania Hospital, and car 
ried his study of the specialty further at the Mayo 
Clinic and in the Peter Bent Brigham Hospital, 
Boston. In 1932 he returned to Burlington to es 
tablish himself as a roentgenologist, but in 1935 went 
to Auburn, Maine, to join the staff of the Central 
Maine General Hospital. Two years later he was 
called to the Salem Hospital, Salem, Mass., to suc- 
ceed Dr. Roy §S. Perkins as roentgenologist, and 
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Stanley Albert Wilson, M.D. 


there he remained until his death, building up a 
model department from rather meager beginnings and 
establishing a residency training program that be- 
came known for its excellence. 

Dr. Wilson was among the first American observ- 
ers to recognize the industrial hazards associated 
with the use of beryllium, especially in the manu- 
facture of fluorescent tubes, and in 1947 he presented 
a paper on this subject before the Radiological 
Society of North America (see Radiology 50: 770, 
1948). In addition to his membership in that or- 
ganization, he was a member of the American Roent- 
gen Ray Society and of the New England Roentgen 
Ray Society, of which he was President in 1949-50. 
He was a fellow of the American College of Radi- 
ology. 

Dr. Wilson is survived by his wife, Katherine Car- 
penter Wilson, whom he married in 1921, and by two 
sons, Stanley Wilson, Jr., and Dr. Robert Wilson. 
He is mourned also by a host of friends, professional 
colleagues, and grateful patients. 


Books Received 


Books received are acknowledged under this 
heading and such notice may be regarded as recogm- 
tion of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 


SEGMENTAL ANATOMY OF THE LUNGS. A STUDY OF 
THE PATTERNS OF THE SEGMENTAL BRONCHI AND 
RELATED PULMONARY VESSELS. By Epwarp A. 
BoybEN, Pu.D. (Med. Sc.), Professor Emeritus of 
Anatomy, The Medical School, University of 
Minnesota. A volume of 276 pages, with numerous 
illustrations in black and white and color, including 
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schematic drawings, sketches, and tables. Pub- 
lished by The Blakiston Division, McGraw-Hill 
Book Company, Inc., N. Y., 1955. Price $15.00. 

Tue JOINTS OF THE EXTREMITIES. A Rapio- 
GRAPHIC Stupy. NOTES ON NoN-ROUTINE METH- 
ops, Non-RouTINE IDEAS, AND LEss-COMMON 
PaTtHoLocy. By RaymMonp W. Lewis, M.D., 
Formerly Director, Department of Radiology, 
Consultant in Roentgenology, The Hospital for 
Special Surgery, New York, N. Y. A volume of 
108 pages, with 102 illustrations. Published by 
Charles C Thomas, Springfield, Ill., 1955. Price 
$8.50. 

ROENTGENOLOGY. 


FLuoroscopy IN DIAGNOSTIC 


By Otto DEUTSCHBERGER, M.D., Assistant 
Clinical Professor of Radiology, New York 
Medical College; Roentgenologist in Charge, 


Bird S. Coler Memorial Hospital, N. Y.; Asso- 
ciate Visiting Roentgenologist, Metropolitan Hos- 
pital, N. Y., with an Introduction by Frank J. 
Borrelli, M.D., F.A.C.R., Professor of Radiology, 
New York Medical College; Director of the De- 
partments of Radiology, Flower Fifth Ave. Hos- 
pital, N. Y., Metropolitan Hospital, N. Y., and 
Bird S. Coler Memorial Hospital, N. Y. A 
volume of 772 pages, with 888 illustrations. 
Published by W. B. Saunders Co., Philadelphia, 
1955. Price $22.00. 


Tue Lunc. CLINICAL PHYSIOLOGY AND PULMO- 
NARY FuNCTION Tests. (Based on the 1954 Beau- 
mont Lecture.) By JuLttus H. COMROE, JR., 
M.D., Professor of Physiology and Pharmacology, 
Ropert E. Forster, II, M.D., Associate Profes- 
sor of Physiology and Lowell M. Palmer Senior 
Fellow, ArtHUR B. Dvusors, M.D., Assistant 
Professor of Physiology, WILLIAM A. BRISCOE, 
M.D., Associate in Physiology, and EvizaBeTu 
CARLSEN, A.B., Isaac Ott Fellow in Physiology, 
Graduate School of Medicine, University of Penn- 
sylvania. A monograph of 220 pages, with 47 
illustrations and 14 tables. Published by The 
Year Book Publishers, Inc., 200 East Illinois St., 
Chicago, Ill., 1955. Price $5.50. 

SELECTED PAPERS FROM THE INSTITUTE OF CANCER 
RESEARCH: RoyAL CANCER HOsPITAL AND FROM 
THE RoyAL CANCER Hospirtav, 1952-1953. Pub- 
lished by order of the Committee of Management 
of the Institute and the Board of Governors of 
the Royal Cancer Hospital, London. Vol. 8. 
London, 1955. 

FUNDAMENTALS OF RapiopIoLoGy. By Z. M. 
Bacg, Professor in the University of Liége, Cor- 
responding Member of the Royal Academy of 
Medicine of Belgium, and PeTeR ALEXANDER, 
Chester Beatty Research Institute, Institute of 
Cancer Research, Royal Cancer Hospital, London. 
A volume of 390 pages, with numerous illustra- 
tions, graphs and tables. Published by Academic 

Press Inc., N. Y. and Butterworths Scientific 

Publications, London, 1955. 


Price $6.50. 
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RADIOBIOLOGY SYMPOSIUM. Proceedings of the 
Symposium held at Liége, August-September, 
1954. Edited by Z. M. Bacg, Professeur a I’Uni- 
versité de Liége; Membre Correspondant de 
l’'Académie Royale de Médecine de Belgique, and 
PETER ALEXANDER, Chester Beatty Research 
Institute, Institute of Cancer Research, Royal 
Cancer Hospital, London, 1955. A volume of 362 


pages, with numerous illustrations including 
graphs and tables. Published by Academic Press 
Inc., N. Y., and Butterworths Scientific Publica- 


tions, London, 1955. Price $9.80. 

BRONCHUS UND TUBERKULOSE. BRONCHOSKOP- 
ISCHE UND BRONCHOGRAPHISCHE U NTERSUCHUNGEN 
DER BRONCHEN BEI DER TUBERKULOSE. By 
Dr. Mep. A. Huzty, Sanatorium Schillerhéhe 
der Lva. Wiirttemberg, and Dr. Men. F. Béum, 
Heilstatte Uberruh der Lva. Wiirttemberg, 
Isny. Fortschr. a. d. Geb. d. Réntgenstrahlen, 
Erganzungsband 73. A volume of 138 pages, with 
258 illustrations. Published by Thieme 
Verlag, Stuttgart, 1955. Distributed in the United 
States and Canada by the Intercontinental Book 
Corporation, New York 16, N.Y. Price DM 57 


($13.55) 


Georg 


Book Reviews 


DIAGNOSTIC ADVANCES IN 
ROENTGENOLOGY. SELECTED METHODS, WITH 
CLINICAL EVALUATION. By ARTHUR J. BENDICK, 
M.D., Director of Radiology, Beth Israel Hospital, 
New York. A monograph of 144 pages, with 75 
illustrations. Published by Grune & Stratton, 
New York, 1954. Price $6.00 


GASTROINTESTINAL 


This short monograph is designed to bring to the 
attention of the practicing radiologist recent ad 
vances in gastrointestinal roentgen diagnosis, in 
cluding newly developed technics and changing in- 
terpretations. It is not intended for beginners but 
rather for those with a background of radiologic 
practice to aid them in evaluation of the author's 
observations on the basis of their own personal ex- 
perience. Of special value are descriptions of the 
newer apparatus available for rapid radiography and 
mucosal studies and the club soda technic. 

The text is written in an easy readable style and is 
of interest both for the technical descriptions and the 
author's views on gastrointestinal diagnosis as it is 
practiced today. Numerous illustrations add to the 
value of the work. 


Tumors OF LyMpHorp Tissue. By GeorGE LuMp, 
M.D., Reader in Pathology, Westminster Medical 
School, London University; Consultant Pathol 
ogist, Westminster Hospital; Lecturer in Path 
ology, Institute of Basic Medical Sciences, Royal 
College of Surgeons of England. With a Foreword 
by Sir Stanford Cade, K.B.E., C.B., D.Se., 
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F.R.C.S., M.R.C.P., F.F.R., Senior Surgeon, West 
minster Hospital. A volume of 204 pages, with 
numerous illustrations including photomicro- 
graphs in black and white and in color. Published 
by E. & S. Livingstone Ltd., Edinburgh & London; 
Williams & Wilkins Co., Baltimore, Md., 1954. 
Price $8.00. 

This valuable monograph is essentially a clinical 
and pathologic study of a series of 410 patients with 
tumors of lymphoid tissue. The text is arranged in 
fourteen chapters. The first four of these furnish a 
general introduction to the work, taking up the struc- 
ture and function of lymphoid tissue, the historical 
development of our knowledge of the subject, ter- 
minology and classification, and the incidence of 
these tumors. Following are six chapters devoted 
to tumors of lymphoid tissue, namely, follicular 
lymphoma, lymphosarcoma; reticular lymphoma; 
Hodgkin's disease; reticulum-cell sarcoma; and 
anaplastic sarcoma of lymphoid tissue. The dis- 
cussion of these tumors is brief but covers the main 
points of incidence, symptomatology, distribution, 
natural history, survival rate, pathology, and dif- 
ferential diagnosis. Many illustrations show the 
gross and microscopic pathology of the lesions. 

The book concludes with chapters on diagnostic 
problems and the effects of therapy of primary tu- 
mors of lymphoid tissue, followed by general conclu- 
sions and a few illustrative case reports. 

The chief emphasis in this work is clinical and 
pathologic, with but meager attention to radiologic 
aspects. It is, however, an excellent reference book 
and will be of particular value to those interested in 
the clinical management of lymphoid system tumors. 


HERZKRANKHEITEN IM SAUGLINGSALTER. By PRIV. 
Doz. Dr. Etrore Rossl!, Zurich, with a Foreword 
by Prof. Dr. Guido Fanconi, Zurich. A volume 
of 374 pages, with 198 illustrations and 14 tables. 
Published by Georg Thieme, Stuttgart, 1954. 
Distributed in the United States and Canada by 
the Intercontinental Medical Book Corp., New 
York 16, N. Y., 1954. Price DM 65.—($15.45). 


In the past decade the advent of cardiac surgery 
has completely changed the outlook for patients with 
congenital and acquired heart disorders. This prog- 
ress, in turn, brought to the fore the need for a care 
ful clinical and radiographic investigation of cardiac 
diseases as a preliminary step when surgery is con- 
templated. 

This well written book covers fairly comprehen 
sively—with some exceptions—the field of cardiac 
diseases in infants, acquired and congenital. It is 
profusely illustrated with well chosen and excellent 
sketches, and photo 


roentgenograms, diagrams, 


graphs of specimens. 

Of the five main chapters, the first deals with the 
normal heart and the last with the treatment of he 
modynamic cardiac insufficiency. 
three form the main part of the book. 


The remaining 
The author 
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uses the so-called ‘large heart’’ as a point of depar- 
ture for his discussion of various disorders, and to this 
extent his coverage of cardiac disease encountered in 
infancy is limited. 

The second chapter, of 169 pages, is the most ex- 
tensive of the book, taking up in detail the so-called 
“large heart’’ due to congenital malformations. In 
successive sections the author describes various 
stenoses of the aorta, transposition of the great 
vessels, disorders connected with interatrial com- 
munications, Ebstein’s disease, defects in the inter- 
ventricular septum, patent ductus, anomalies of the 
coronary arteries and of the pulmonary veins. 

The third chapter describes cardiac disorders caus- 
ing a “‘large heart,”’ other than congenital anomalies, 
In the first section of this chapter various forms of 
myocarditis, and in the second section so-called myo- 
cardoses due to disturbances in carbohydrate me- 
tabolism, fat metabolism, protein metabolism, or 
changes due to electrolyte metabolism, are men- 
tioned. The subsequent sections deal with idio- 
pathic and hypertrophic cardiomegaly, fibroelastosis 
(subendocardial sclerosis), acquired disorders of the 
coronary arteries, the “large heart’’ with tachycar- 
dia, enlargement of the heart in the presence of a 
heart block, and pericarditis with effusion. 

The fourth chapter deals with the enlarged heart 
due to primarily extracardiac disease, as cor pul- 
monale, endocrine disorders, anemia or avitaminosis, 
essential hypertension and kidney diseases, mistakes 
in treatment, and certain rare conditions. 

A table is included which gives the differential di- 
agnosis of the more common congenital anomalies, 
based on the author's extensive material proved by 
autopsy. This contains in schematic form an ex- 
tensive and well presented tabulation of clinical and 
electrocardiographic findings, vector records, prog- 
nosis, complications, roentgenograms, angiocardio- 
graphic patterns, oxygen saturation, intracardiac 
pressure, and operability. 

Each section is followed by an extensive bibliog- 
raphy and at the end of the book numerous refer- 
ences are listed. This publication should prove of 
great value to the pediatrician, cardiac surgeon, and, 
to a lesser extent, the radiologist. 


LEHRBUCH DER TUBERKULOSE DES KINDES UND DES 
JUGENDLICHEN. By Pror. Dr. Mep. WERNER 
CateL, Direktor der Universitats-Kinderklinik, 
Kiel. Second completely revised edition. A 
volume of 502 pages, with 148 illustrations, in- 
cluding some in color. Published by Georg 
Thieme, Stuttgart, 1954. Distributed in the 
United States and Canada by the Intercontinental 
Medical Book Corp., New York 16, N. Y. Price 
DM 66. 


Modern treatment has effected a great reduction in 
the mortality of tuberculosis, a somewhat less im 
provement in the individual morbidity, and a pro- 
nounced change in the overall age pattern of those 
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suffering their initial infection. Due to a lesser satu- 
ration of the population with the tubercle bacillus, 
people tend to acquire their initial infection at a later 
age; yet by the fiftieth year virtually all are afflicted. 
A text such as this is accordingly of much greater 
use today than it would have been a decade ago, 
because it furnishes a complete survey of the disease, 
both as it occurs in children and in regard to its early 
specific manifestations. 

The work is divided into eight parts dealing with 
anatomy, physiology, and bacteriology; the primary 
complex ; immunobiology; dissemination; tertiary 
stages; differential diagnosis; prophylaxis; therapy. 
The chapters themselves, 35 in number, are like 
essays, complete in their own right. The first chap- 
ter contains an excellent review of pulmonary 
physiology ; bacteriology is next concisely presented, 
with detailed laboratory directions. This is in 
accord with the author’s purpose of providing ma- 
terial directly suitable for practice. Notable chap- 
ters deeper in the text include those on epituberculo- 
sis, on pathogenesis, on bone and joint tuberculosis, 
and the differential diagnosis of pulmonary 
tuberculosis. 

In so far as value is concerned, a book such as this is 
worth its price to the pediatrician, the internist, and 
the radiologist. It could serve as an introduction 
for a resident in phthisiology. It would be good 
secondary reading for any physician. The style is 
easy, illustrations are superb and numerous, and the 
index is complete. 


on 


SCHICHTBILDER VON BRONCHIALVERANDERUNGEN 
BEI DER LUNGENTUBERKULOSE. By DR. MeEp. 
H. Bana, Assistent der Spezial-Lungenklinik in 
Hemer/ Westfalen. A monograph of 113 pages, 
with 86 illustrations. Published by Georg Thieme 
Verlag, Stuttgart, 1954. Distributed in the 
United States and Canada by the Intercontinental 
Medical Book Corporation, New York 16, N. Y. 
Price $4.30. 


By means of comparison of the preoperative roent- 
genologic studies and the postoperative findings, the 
author of this small volume develops the theme that 
tomography is the method par excellence for studying 
the bronchial changes in pulmonary tuberculosis. 
Bronchial involvement is much more common than 
usually thought. The cases presented illustrate 
the bronchi draining tuberculous cavities, tubercu- 
lous bronchitis without cavity formation, tuberculous 
bronchiectasis, bronchial stenosis, and the effects of 
thoracoplasty upon major bronchi. 

The tomograms and photographs of the surgical 
specimens are well reproduced and the general make 
up is excellent. 


LEHRBUCH DER RONTGENOLOGISCHEN DIFFEREN- 
TIALDIAGNOSTIK. VOLUME II: ERKRANKUNGEN 
DER BAUCHORGANE. By WERNER TESCHENDORF, 
Koln. Third improved and enlarged edition. 
A volume of 1,038 pages, with 1,610 illustrations. 
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Published by Georg Thieme Verlag, Stuttgart, 
1954. Distributed in the United States and 
Canada by the Intercontinental Medical Book 
Corp., New York 16, N. Y. Price DM 186 
($44.30). 


Volume II of Teschendorf’s classic has become in 
its third edition a complete text on the abdomen. 
The style, teaching method, and sequence are un- 
changed from the previous editions. The method, 
as yet not utilized to any extent by American writers 
of roentgen texts, is that of a radiologist talking to 
his resident, using illustrative roentgenograms as he 
talks and deriving a differential diagnosis from the 
specific film under consideration. This may be seen 
in the literal translation of two of the subject head- 
ings: ‘‘The Differential Diagnosis of the X-ray 
Pictures of the Duodenum” and “The Differential 
Diagnosis of the X-ray Pictures of the Diseases of 
the Gallbladder.’’ In other has the 
roentgenologic equivalent of a text on physical diag- 
nosis combined with a subject discussion in differen- 
tial diagnosis. 

Volume I surveyed the thorax, with sections on 
the lungs, the heart, the esophagus, and the dia- 
phragm. This volume continues with the roentgen 
diagnosis of the acute abdominal conditions, diseases 
of the stomach, the postoperative stomach, condi- 
tions involving the duodenum, the biliary tract, the 
small intestine, the colon, and the urinary tract. 
The final chapter deals with pneumoperitoneum, 
pneumoretroperitoneum, aortography, and diseases 
of the pancreas. For reference purposes there are, 
in addition to the usual index, marginal notations on 
each page indicating the content of each paragraph. 

As a recommendation one need only point out that 
in the German language the big three are Schinz’ 
Lehrbuch, Koéhler-Zimmer’s Grensen, and Teschen 
dorf's Differentialdiagnostik. 


words, one 


Diz WIRBELSAULENVERLETZUNGEN UND IHRE AUS 
HEILUNG. PATHOLOGISCHE ANATOMIE, KLINIK, 
RONTGENDIAGNOSTIK BEGUTACHTUNGS- UND 
ZUSAMMENHANGSFRAGEN. By Pror. Dr. MEp. 
ALrons Lops, Sanderbusch i. Oldenburg. Second 

A volume of 272 pages, with 340 

illustrations and 16 tables. Published by Georg 

Thieme Verlag, Stuttgart, 1954 Distributed 

in the United States and Canada by Intercon 

tinental Medical Book Corp., New York 16, N.Y. 

Price DM 78.—($18.55). 


revised edition. 


According to the author, this second edition of his 
book on spinal injuries has been completely rewritten 
and augmented by new case reports. A 116-page 
chapter on the evaluation of damage to the spine and 
retrospective assessment of the causative factors is 
added. The material contained in this chapter ts of 
special value to those concerned with compensation 
problems but takes into consideration, also, con 
genital, inflammatory, and neoplastic lesions. An 
unintentional by-product of its subject matter is in 
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formation concerning the extensive welfare system 
which appears to be in effect in present-day Ger- 
many. There are at least six different national agen- 
cies concerned with compensation of injuries or dis- 
abilities. Reference is made to decisions by different 
courts subject to a variety of laws on health insur- 
ance, veterans’ benefits, war injuries, indemnity, 
compensation, and disability. 

The book as a whole is less concerned with the de- 
scription of diagnosis of spine injuries per se than 
with the end-results of healing. Consequently a 
great number of serial studies are included, begin- 
ning on the day of injury and extending in some in- 
stances to years later. 

The illustrations are of excellent quality and the 
cases are well selected. The author makes an at- 
tempt to prove most of his statements by either 
animal experiments or a series of clinical cases 
statistically evaluated. In this respect the book ap- 
pears to be unique. 

A good example of the detail with which the 
various aspects of injuries to the spine are treated is 
the section on traumatic separation of the marginal 
ledge of the vertebral body. This contains not 
only line drawings and reproductions of radiographs 
intended to illustrate the differentiation between 
trauma and congenital separation of the vertebral 
limbus but also a tabulation of 23 cases by sex, age, 
anatomical localization, history, complaints, second- 
ary x-ray findings, and court decisions. 

The treatment of spinal fractures by different 
methods is discussed objectively, but in his final 
conclusion the author goes on record as being op- 
posed to anatomical reduction of collapsed verte- 
bral bodies. Nor is he in favor of laminectomy or 
any other kind of spinal neurosurgery in cord in- 
juries, even though paralysis may be produced by 
hematoma alone. This philosophy may be occa- 
sioned by the present status of neurosurgery in Ger- 
many, which probably differs from that in the United 
States. 

The book is a commendable addition to the radio- 
logical and orthopedic literature. 


FUNKTIONELLE RONTGENDIAGNOSTIK DER HALS- 
WIRBELSAULE. By C. BuettI-BAuML, Priv.- 
Dozent, Universitats-Réntgeninstitut Basel. A 
volume of 160 pages, with 154 illustrations. Pub- 


lished by Georg Thieme Verlag, Stuttgart, 1954. 
Distributed in the United States and Canada 
by Intercontinental Medical Book Corp., New 
York 16, N. Y. Price DM 42. 

Radiography of the cervical spine in positions of 
flexion, extension, and rotation is advocated by 
Buetti-Bauml in order to augment and refine the 
conventional examination. The cervical portion, 
as the most movable part of the spine, is subject to 
trauma and degenerative changes which may yield 
limited diagnostic findings, or none at all, in routine 
projections. Therefore, in addition to the usual 


anteroposterior, lateral, open-mouth, and oblique 
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views, the functional positions are recommended in 
selected cases. These consist of laterals in maxi- 
mum flexion and extension, anteroposteriors in right 
and left bending, and two sets of rotatory views, one 
of the atlanto-axial region and the other of the lower 
neck. 

Interpretation of the films is directed both at local 
variation in movement and the total relationship of 
all the vertebra. For normal standards, the author 
has studied individuals in the age brackets of ten to 
forty-two, with no history of trauma, no signs of 
congenital anomaly, and no spinal complaints. A 
tabulation of the normal ranges of motion appears in 
the text. With this basis for comparison, the more 
or less limited alterations of recent injuries, disk 
degeneration, old injuries, and the arthritides are 
illustrated. The final chapter of the book includes 
intriguing roentgenograms of the cervical spines of 
wrestlers and acrobats. 

In so far as practical application is concerned, the 
method described should be of great value in those 
instances of injury, either direct or whiplash, in 
which complaints are persistent but routine views 
are negative. A proper demonstration of functional 
alteration allows an honest evaluation of these cases 
in terms of disability, compensation, and therapy. 


RONTGENOLOGISCHE FUNKTIONSDIAGNOSTIK MITTELS 
SERIENAUFNAHMEN UND KINEMATOGRAPHIE. By 
PROFESSOR DR. ROBERT JANKER, Bonn, Germany. 
A work in 2 volumes of 109 and 184 pages, re- 
spectively, the latter consisting of multiple illus- 
trations. Published by W. Girardet, Wupperstal- 
Elberfeld, Germany. 

In these two small volumes the author reviews the 
various types of apparatus designed by himself and 
the diagnostic gains obtainable by the technic of 
direct and indirect serial roentgenography and roent- 
gen cinematography. One volume contains the 
text; the other, and larger one, the illustrations. 

The books first describe and illustrate several cas- 
sette-shifting devices for film sizes up to 30 X 40 and 
96 X 20 cm., film band devices of corresponding 
sizes, and photofluorographic devices for 16 X 16- 
mm., 24 X 36-mm., and 70 X 70-mm. film. When, 
in 1949, rapid angiocardiographic series became de- 
sirable, the Odelea camera by Bouwers in several 
adaptations was made available, and with this equip- 
ment it was possible to obtain up to six exposures per 
second. 

Extensive experimentation was conducted with 35 
mm. film under various conditions. With a Leitz 
lens 1:0.85 and Askania R camera, which permitted 
utilization of 90 to 100 kv and a 1.2-mm. focus tube, 
up to 24 exposures per second were obtained. 
Finally, with the help of industry, equipment was de- 
signed with screens of 20 X 20 to 40 & 40 cm. anda 
70-mm. camera for perforated film, which produced 
images of 64 X 64 mm. This ingenious camera 
was designed by Voigtlaender with a Roenigen- 
Super-Nokton lens 1 :0.85, of 16 cm. focal length. 
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The various designs mentioned were utilized for 
simultaneous exposures in two planes, partly in rel- 
atively fixed mountings and partly in ring mounted 
equipment, which permitted rotation around an arc 
of 360°. The cost per image ranged from 0.03 DM 
for a 35-mm. cine film to 5.78 DM for a 96 X 20-cm. 
film obtained in a drum-mounted changer or in a 
serialograph (1 DM, or Deutsche Mark = $0.24). 
These figures must exclude all expense for equip- 
ment and overhead, personnel, design, experimenta- 
tion, and medical evaluation. 

Since 1951, European firms, especially Philips, 
C. H. F. Miiller and Siemens-Reiniger, have sup- 
plied image intensification equipment with increase 
in brightness of image up to 800X. Field size at 
present is limited to diameters of 7.5 cm. and 13.5 
cm. These intensifiers were adapted to cinematog- 
raphy with 16-, 35-, and 70-mm. film cameras with 
most gratifying results. 

An analysis of a comparative evaluation of these 
various methods follows. It is stated that optimal 
recognition of detail depends on (1) resolving ability 
of the image producing materials (film, intensifying 
screens, fluoroscopic screens, optical system, magni- 
fication), (2) contrast, (3) geometric lack of sharp- 
ness, (4) lack of sharpness due to internal motion. 
It is of interest to realize that photofluorographic 
procedures have an inherent resolving ability of 
about one-half that of directly exposed film with the 
use of intensifving screens: furthermore, that the 
quality of the image diminishes materially with the 
film size used for cinematographic purposes, and 
finally that the image intensification devices obtain 
approximately the same quality as the 70-mm. photo- 
fluorographic devices. 

Obviously, records obtained, depending on size 
and purpose, may be studied by direet inspection, 
eventually with magnification and by projection, 
possibly with slowing or acceleration of motion. 

A detailed study follows of the irradiation hazard 
to patients and personnel and of measures em- 
ployed to assure maximum protection to both. 

The various methods developed obviously have a 
different usefulness, and the indications for employ- 
ment of one or the other types of equipment are 
analyzed in consideration of the following points: 

(1) The necessary frequency of images depending 
on the motion to be studied: angiography 
in extremities, 1/sec.; cerebral angiog- 
raphy, 3/sec.; gastroduodenal and_pul- 
monary studies, | to 3/sec.; angiocardi 
ography, 6 to 24/sec. 

(2) The necessity of cinematographic projection 
vs. the study of individual images. 

(5) The necessity of examination in one or two 
planes. 

(4) The necessity of demonstration of structural 
detail vs. contour shapes. 

(9) The necessity of limitation of irradiation. 

(6) The size of the object. 

Cost of the procedure. 
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The remainder of the book is devoted to examples 
selected to show the usefulness of the procedures in 
various diagnostic problems. The author discusses 
and illustrates, for instance, investigations of the 
gastrointestinal tract, including a most remarkable 
mucosal detail study obtained with image intensifica- 
tion under exposure conditions equivalent to a fluoro- 
scopic observation. Furthermore, the usefulness of 
cinematographic examinations in the study of path- 
ology of the respiratory passages is demonstrated, and 
also the value of serial exposures in cerebral angiog- 
raphy and angiography of the extremities. No at- 
tempt could be made to present a textbook on all 
pathologic entities encountered; the reader is re- 
ferred to numerous listed publications on the various 
subjects by the author and his co-workers. 

The final fifteen pages show results obtained with 
Dr. Janker’s equipment in the study of disease and 
abnormalities of heart and great blood vessels. 
Again, the clinical problem indicated the procedure 
to be used and the equipment to be employed. There 
is shown cinematography without contrast delinea- 
tion for teaching purposes, to acquaint students with 
size and position of normal and pathologic hearts and 
their activity under various physiologic conditions, 
as well as such cinematography in combination with 
other recording methods, which may offer new ap- 
proaches to physiologic evaluation. Roentgen cine- 
matographic studies have been used extensively for 
the exploration of the abnormal functioning heart 
during contrast delineation of its various chambers 
and should represent the ideal method of roentgeno- 
logic cardiac examination. At the present time, 
however, a compromise may often be necessary be- 
tween optimal demonstration of detail and optimal 
film speed. It is shown that cine films with IS ex 
posures per second may be necessary for reliable 
diagnostic conclusions in cases of tetralogy of Fallot, 
auricular or ventricular septal defects, pulmonary 
stenosis, etc. The contrast delineation of individual 
heart chambers and adjacent vascular structures may 
change so rapidly that a time difference of 1/9 to 
1/18 of a second can be critical diagnostically. 

One must admire Dr. Janker’s perseverance in 
these studies through the years from 1926 to the 
present time, and the ingenuity with which he has 

designed equipment for various purposes, taking ad 
vantage of all technical advances in the field of roent 
genography and optics to the present development of 
image intensification, which he had proposed as early 
as 1932, though without finding industrial support for 
the idea at that time. 

These books will be of great value to all physicians, 
teachers, and research workers interested in roent 
genologic recording and analysis of functional phe 


nomena, radiologists, physiologists, cardiologists, and 
cardiovascular surgeons. Printing, illustrations, and 
paper are excellent. It is to be hoped that Professor 
Janker soon will make available commercially re 
productions of his most interesting cinematographic 
films 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


Comparison between Encephalography and Ventricu- 
lography. M. David, G. Ruggiero, and J. Talairach. 
Acta radiol. 42: 37-42, July 1954. 

The authors have used the encephalographic technic 
of Lindgren (Acta radiol. 31: 161, 1949. Abst. in 
Radiology 54: 130, 1950), evolved in an attempt to 
eliminate the danger of cerebral and cerebellar hernia- 
tion. The air is injected in small amounts, the total 
being greater than that of the fluid withdrawn, but not 
exceeding 25 to 30 c.c. 

During the eight months covered by this report, 190 
encephalographic examinations were done, of which 40 
were in brain tumor cases. Ventriculography was per- 
formed in 30 cases, including 23 of brain tumor. There 
were 4 ‘“‘accidents’”’ (10 per cent) in the group of brain 
tumors examined by encephalography, although in 2 
instances it was questionable whether the procedure 
was responsible. In the ventriculography-brain tumor 
group there were also 4 ‘‘accidents,”’ representing 17 per 
cent of the cases. These ‘‘accidents’’ ranged from un- 
consciousness and seizures to death. 

On the basis of their observations, the authors con- 
clude: (1) that encephalography by the Lindgren 
technic is not contraindicated in cases of brain tumor; 
(2) that encephalography is not more dangerous than 
ventriculography in general or in any particular type of 
tumor or pathological process; (3) that encephalog- 
raphy has the advantage of permitting a positive diag- 
nosis of cerebellar herniation prior to operation. A 
further advantage of encephalography has been ob- 
served by the neurosurgeons, who have found that the 
brain appears less congested after this procedure than 
after ventriculography 

One chart; 1 table H. J. BARNHARD, M.D 

University of Arkansas 


Confirmation of Lateral Ventricle 
A Report of Five Cases. Yun Shang 


J. Neurosurg. 11: 337-352, 


Angiographic 
Meningiomas. 
Huang and Chisato Araki 
July 1954 

Several authors have mentioned the difficulty of diag- 
nosing intraventricular tumors clinically. Dandy’'s 
contention (Ann. Surg. 98: 841, 1933) that they can be 
precisely localized by pneumoventriculography is not 
shared completely by the present writers, who point out 
that it sometimes happens that a primary ventricular 
meningioma can hardly be differentiated from an inva 
sive glioma protruding into or obliterating the ventricle 

Since meningiomas of the lateral ventricles belong to 
the category of benign encapsulated tumors and can be 
successfully removed, their correct preoperative diag 
nosis is of great importance. To establish some criteria 
for their recognition, the authors have used angiography 
and have thereby discovered 5 cases, which they report 
here. They proceeded on the assumption that, since 
the tumors originate either from the choroid plexus or 
from the vascular fringes of the tela, the blood supply 
should be derived from the anterior choroidal artery 

Three of the 5 tumors were in the left and 2 in the 
right lateral The common to 
these cases were headache, papilledema, visual disturb 
ances, and sensory pain levels in the extremities. One 
case had been previously diagnosed as schizophrenia 
In 1 patient, who died postoperatively, the extent of 


ventricle symptoms 


the tumor was found to be much greater than had been 
expected from the angiogram. 

The angiographic findings were as follows: 

(1) The anterior cerebral artery shows an arched 
displacement to the contralateral side, with the con- 
cavity toward the side of the lesion. The peripheral 
branches of this artery (pericallosal, callosomarginal) 
are stretched and directed upward, suggesting internal 
hydrocephalus. 

(2) The proximal portion of the carotid siphon is 
usually elevated. 

(3) The anterior choroidal artery is usually elon- 
gated and tortuous, sometimes terminating in vascular 
tangles. 

(4) The sylvian arteries are elevated and somewhat 
displaced forward. 

(5) The phlebograms may show a well circumscribed 
accumulation of contrast material in the region of the 
tumor. If the tumor is quite large, it may cause down- 
ward displacement of the vein of Galen. 

Deformity and displacement of surrounding vessels 
and increased vascularity may indicate the region of 
involvement. Lateral meningiomas are not attached 
to the overlying dura and there is therefore no partici- 
pation of the external carotid in their blood supply 

Not only do angiograms aid in the diagnosis of these 
tumors but the lateral arteriogram, in particular, may 
guide the surgeon in the treatment of vessels attached to 
the tumor during operation and aid in determining 
operability and prognosis. 

Ten roentgenograms; 5 photographs 

P. St-verio, M.D. 
Mercy Hospital, Pittsburgh 


Peripheral Collateral Circulation Between Cerebral 


Arteries. A Demonstration by Angiography of the 
Meningeal Arterial Anastomoses. Harold Rosegay 
and Keasley Welch. J. Neurosurg. 11: 363-377, 


July 1954. 

Three cases illustrating occlusion of a major cerebral 
artery and the angiographic demonstration of collateral 
circulation by means of meningeal anastomoses, to the 
extent of retrograde filling, are reported. The first case 
was one of segmental thrombosis of the proximal portion 
of the right middle cerebral artery. In the second case 
the right middle cerebral artery was occluded by a hemo- 
static clip placed during the trapping of an aneurysm 
In the third case there was occlusion of both anterior 
cerebrals. These cases are reported in detail, and a 
careful discussion of the subject follows, with an ex- 
cellent bibliography 

The authors emphasize the variation in the anasto- 
moses between the cerebral vessels and the meningeal 
vessels, upon which recovery, or failure of recovery, 
depends. They point out, as illustrated by their first 
two cases, that apparently the greatest effect in throm- 
bosis of the middle cerebral artery depends upon the 
site. In occlusion distal to the origin of the antero 
lateral striate branches, the conditions are optimal for 
recovery of function, provided the patient is young or 
there is no significant arteriosclerosis and no concomi 
tant period of severe hypotension immediately following 
the occlusion. Not only the authors’ own cases, but 
numerous reports in the literature of angiographic, 
autopsy, and anatomic studies indicate that the critical 
factor is lack of collateral anastomoses of the vessels 
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supplying the basal ganglia. Although there are il- 
lustrations accompanying each report, not all of these 
show the details of the cerebral vessels satisfactorily. 
Pau. R. Nosie, M.D. 


Six angiograms. . 
Mercy Hospital, Pittsburgh 


Arteriographic Demonstration of Collateral Circula- 
tion Through Ophthalmic Artery in Internal Carotid 
Artery Thrombosis. Report of Two Cases. Ernest 
Sachs, Jr. J. Neurosurg. 11: 405-409, July 1954. 

Following a brief summary of pertinent literature, 
the author reports 2 cases of thrombosis of the internal 
carotid artery 

Angiograms in the first instance demonstrated ex- 
tensive anastomoses of the external carotid with the 
ophthalmic artery, with retrograde filling of the intra- 
cranial portion of the internal carotid artery and its 
branches. This patient sustained very little neuro- 
logical deficit following the thrombosis. In the second 
case, although the angiogram showed anastomosis of 
the external carotid and the ophthalmic artery, there 
was no filling of the cerebral vessels. Permanent apha- 
sia and hemiplegia resulted. 

In neither of these cases was there blindness in the 
homolateral eye, which is explained by the collateral 
circulation through the ophthalmic artery 

Three angiograms Pau. R. Nosie, M.D. 

Mercy Hospital, Pittsburgh 


Radiography of the Skull and Gaseous Encephalog- 
raphy in Cerebral Atrophy of the Infant: Its Useful- 
ness as an Indication for Hemispherectomy. D. 
Ferey, C. Stabert, and A. Javalet. J. de radiol. et 
d'électrol. 35: 638-640, 1954. (In French) 

The tendency to attempt removal of an entire cere- 
bral hemisphere in children with unilateral cerebral 
atrophy has directed still more attention to radiologic 
signs of this condition. Several signs may be present 
in simple roentgenograms. Sagittal views will reveal 
global asymmetry of the skull, lateralization of fonta- 
nelles, asymmetry of the groove of the superior longi- 
tudinal sinus, flattening of the vault on the affected 
side, thickening of the diploe, smooth aspect of internal 
table, deviation of the crista galli, obliquity of the jugum 
sphenoidale, thickening and elevation of the lesser 
sphenoidal wing, elevation of the lateral sinus, expan- 
sion of the paranasal sinuses and mastoid cells, and 
more rarely pneumatization of the anterior clinoid and 
pterygoid system. The lateral view gives less informa 
tion but may disclose a defect in the roof of the orbit, 
changes in the internal table, and pneumatization of the 
sphenoid. 

When several of the above signs are present, gaseous 
pneumoencephalography is indicated to complete the 
study and to give information to the neurosurgeon con 
cerning the status of the brain. 

Six roentgenograms 

CHARLES M. Nice, JR., M.D 
University of Minnesota 


Tomography of the Petro-spheno-occipital Region. 
Projection for the Last Four Cranial Nerves. H. Fisch 
gold, J. Metzger, and G. Korach. Acta radiol. 42: 
56-64, July 1954. (In French) 

Study of the jugular foramen (exit for the 9th, 10th, 
and Ilth cranial nerves) and the anterior condylar 
canal (exit for the 12th nerve) is possible with ordinary 
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radiography. Tomography, however, gives one a bet- 
ter appreciation of the extent of bony lesions at the base 
of the skull and their relation to the petrous, occipital, 
and sphenoid bones. 

The patient is placed in the dorsal decubitus position, 
the median sagittal plane of the skull making an angle 
of 60 degrees with the horizontal plane, so that the 
petrous bone is approximately parallel to the latter, 
just as in the Stenvers position. The line between the 
inferior edge of the orbit and external auditory canal on 
the side to be examined is perpendicular to the film. 
One centers over the infero-external angle of the orbit 

The jugular foramen and the occipital tubercle con- 
taining the anterior condylar canal are found in a sec- 
tion limited by two parallel planes (tomographic cuts 
the superior plane passes through the external auditory 
canal and the inferior plane some 30 mm. below this 
In exceptional cases a single tomographic cut demon- 
strates the majority of the structures in this region 
At times additional cuts are necessary 

A clear illustration of the tomographic anatomy of 
this region is given, aided by a line drawing illustrating 
the various structures found on the tomographic study. 

Four cases are briefly described, showing the merit of 
the method: neurinoma of the twelfth nerve, bilateral 
neurinomas of the eighth nerve, metastasis from cancer 
of the breast, and metastasis from cancer of the lung 

Eleven roentgenograms 

CHRISTIAN V. Crmmino, M.D 
Fredericksburg, Va. 


Platybasia and the Arnold-Chiari 
David G. Cogan and Lawrence ] 
Ophth. 52: 13-29, July 1954. 

Nine cases are reported: 3 in which a diagnosis of 
platybasia and the Arnold-Chiari malformation was 
proved by anatomic study; 1 in which the diagnosis of 
platybasia alone was similarly substantiated; 4 in 
which the diagnosis of platybasia was made roentgeno- 
logically; 1 in which the diagnosis of Arnold-Chiari 
malformation was assumed on the basis of signs and 
symptoms entities ophthal- 
mological signs and symptoms, which may be confused 
with those of multiple sclerosis and brain stem tumor, 
yet they have not received widespread recognition in 
the ophthalmological literature. The ocular 
consisting of horizontal and vertical nystagmus and 
skew deviation, are such as one finds with any lesion of 
the posterior fossa, but the course, and especially the 


Malformation. 
Barrows. Arch 


These have prominent 


signs, 


acute exacerbation with coughing and sneezing and on 
the assumption of certain head positions, are suggestive 
of either of the anomalies 
The differentiation of platybasia and the Arnold 

Chiari malformation from other lesions of the posterior 
fossa cannot be made with certainty on the basis of the 
clinical signs and symptoms alone The diagnosis may 
be suspected, however, when the ocular signs mentioned 
above come on insidiously during adolescence, along 
with other evidence of brain stem and cerebellar in 

volvement. A reasonably definite diagnosis may be 
made by skull roentgenography in the case of platy 

basia, and often by myelography in the 
Arnold-Chiari malformation. However, accurate meas- 
urements of the odontoid process can be obtained only 
with a true lateral projection of the skull, including the 
upper three cervical vertebrae. In routine skull films 
the presence of platybasia may be easily overlooked, as 
was true in 4 of the authors’ cases, unless the anomaly is 


the case of 
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purposefully looked for. Thus the responsibility for 
suspecting it rests on the clinician. In 3 of the cases 
reported, myelography failed to indicate compression of 
the brain stem. 

Eight roentgenograms; 3 photographs. 


Growth of Mandible in Infants with Micrognathia. 
Clinical Implications. Samuel Pruzansky and Julius 
B. Richmond. Am. J. Dis. Child. 88: 29-42, July 
1954. 

Assessment of the severity of the Pierre Robin syn- 
drome is aided by lateral cephalometric roentgen- 
ography. The syndrome consists of hypoplasia of the 
mandible, glossoptosis, cleft palate, inspiratory retrac- 
tion of the sternum, cyanosis, and malnutrition. The 
displacement of the tongue is secondary to the micro- 
gnathia and is responsible for respiratory obstruction 
and feeding difficulties, which sometimes result in 
starvation, repeated respiratory infections, and death, 
depending on the severity of the retroposition. An 
attempt was made to find out (1) how soon mandibular 
growth would be sufficient to accommodate the tongue 
and insure a more adequate airway, assuming a favor- 
able metabolic climate, and (2) whether such growth 
would be sufficiently sustained to provide an esthet- 
ically satisfactory facial profile. 

Three cases are presented to illustrate the spectrum of 
variations encountered. Each child had mandibular 
micrognathia and cleft palate. In the first there was 
such severe encroachment of the tongue on the retro- 
pharyngeal airway that tracheotomy at three months of 
age was considered life-saving. Rapid growth of the 
mandible and concomitant enlargement of the airway 
followed, so that the tracheotomy tube could be re- 
moved by eight months of age, with no return of diffi- 
culty. The second infant had microglossia in addition 
to micrognathia, experiencing only a single episode of 
respiratory obstruction, which occurred under sedation, 
indicating the hazard of such a procedure. This case 
shows that micrognathia alone is not sufficient to pro- 
duce symptoms. The recessive mandible will tend to 
displace a large or even normal sized tongue posteriorly 
and superiorly into the hypopharynx and posterior 
choanae with resultant respiratory obstruction, but if 
the tongue is small, obstruction may not occur. The 
third infant exhibited only partial obstruction of the 
airway, manifested by stertorous breathing. Provid- 
ing the most comforable position for breathing and feed- 
ing may tide these infants through their critical period 

A close correlation was found between the degree of 
obstruction as evidenced on the roentgenograms and the 
severity of the clinical state. While cephalometric films 
were utilized in the present study, these are not con- 
sidered essential to a diagnosis. An ordinary lateral 
film, with careful positioning of the infant, can provide 
useful information. To minimize enlargement, a target- 
object distance of at least 3 feet is recommended 

In all instances it was found that where an adequate 
metabolic situation was provided and the infant gained 
in weight, mandibular growth during the first few 
months was sufficient to provide a natural resolution of 
symptoms secondary to glossoptosis and, in the long 
run, was proportionately adequate to reduce the retro- 
gnathic profile and provide an esthetically harmonious 
facial appearance. 

Twelve illustrations, including 2 roentgenograms 

H. G. PETERSON, JR., M.D. 
New Britain, Conn. 
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THE CHEST 


: Serial Chest Roentgenograms: An Evaluation. 
Katharine R. Boucot and Martin J. Sokoloff. Dis. of 
Chest 26: 70-80, July 1954. 

In January 1947, the city of Philadelphia made an 
annual chest examination mandatory for foodhandlers. 
The first screening usually yields about 2 per cent with 
possible tuberculosis, and routine clinical follow-up 
studies after the initial photofluorograms result in a 
diagnosis of active tuberculosis in about 0.5 per cent. 
On the annual follow-up studies, the shift from “‘nega- 
tive’’ to ‘‘possible tuberculosis” runs slightly under 0.5 
per cent. Less than half of these cases impress the 
radiologist as probably active tuberculosis. 

Excellent results as far as treatment and care of early 
cases are concerned can be anticipated if hospital facili- 
ties are available and immediate appropriate therapy is 
inaugurated. In some instances, however, patients 
with early acute tuberculosis have died at home while 
waiting for hospital accommodations. It seems that a 
compromise program of home treatment should be in- 
augurated pending hospitalization in localities where 
bed shortages exist. 

The presence of pleural effusion following negative 
photofluorography is always highly significant. If it is 
right-sided and associated with cardiac enlargement, 
the diagnosis is fairly obvious. If the cardiac shadow 
is normal, the effusion must be considered tuberculous 
until proved otherwise. The importance of adequate 
therapy and follow-up examinations is illustrated by 
some cases in which serious complications developed 
after too early discharge from the hospital. 

Many lesions beside tuberculosis were noted. In one 
case the entire development of a hamartoma was fol- 
lowed over a period of about four vears. Forty-nine 
proved primary bronchogenic carcinomas were dis- 
covered on 247,060 satisfactory photofluorograms ex- 
amined between May 1947 and Dec. 31. 1951. Of 
these, 30 were found on the initial photofluorogram. In 
19 cases previous photofluorograms had been read as 
negative, but in retrospect only 10 of these were truly 
negative; the rest showed small shadows that had been 
overlooked. Of the 49 tumors, only 17 were found to be 
resectable and only 5 of the patients were living after 
eight to forty-five months. Four of those in the surviv- 
ing group were among the number with originally 
negative or near-negative x-ray studies, whereas only 1 
of the 30 whose lesions were discovered on the initial 
film was still alive. 

The authors state: ‘‘It is difficult for radiologists, 
trained as they are to make every effort at accurate diag- 
nosis, to accept our survey policy of over-reading. 
Yet, only in this way will the survey screen develop a 
sufficiently fine mesh to yield maximal benefit.’’ The 
authors fail to distinguish between lesions actually 
missed and small shadows seen but regarded as unimpor- 
tant. 

Nineteen roentgenograms. 

ALFRED O. MILterR, M.D. 
Louisville, Ky. 
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A New Aspect of Lipiodol in Bronchography. Fran- 
cisco Conde Otero and Joaquin Torres Cruz. Arch. 
med. cubana 5: 222-226, May 1954. (In Spanish) 

Lipiodol combjned with sulfanilamide powder results 
not only in excellent visualization of the bronchial tree, 
but also in virtually complete disappearance of the 
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opaque shadows within twenty-four to forty-eight 
hours. When Lipiodol alone is used, relatively per- 
manent deposits remain in the healthy lung tissues, 
diminishing the respiratory capacity of patients sub- 
sequently undergoing pneumonectomy. Further, the 
presence of Lipiodol can produce local reactions in the 
event of radiotherapy. 

When sulfanilamide is added to the Lipiodol, filling of 
the alveoli is avoided. The diffusion of the contrast 
medium in the bronchi depends on the amount of sul- 
fanilamide powder added: the higher the percentage of 
sulfanilamide, the less the diffusion. After examina- 
tion, the patient is made to cough and expectorate. 
Postural drainage is recommended for hospital patients. 

The mixture is prepared by adding 10 gm. of sulfanila- 
mide powder to 20 c.c. of warm Lipiodol and mixing in 
amortar. The resulting cream is warmed in a double 
boiler for ten minutes and injected under fluoroscopic 
control, by means of a 50 c.c. syringe, through a cathe- 
ter, into the segment of the lung to be studied. 

In view of the possibility of reactions on swallowing 
the oil and sulfanilamide, the authors plan to substitute 
for the sulfanilamide another substance with the same 
physical characteristics. 

Six roentgenograms 

CHRISTIAN V. CrmmIno, M.D. 
Fredericksburg, Va. 


Bronchography. Carlos Coqui. Rev. mex. de radiol 
8: 188-197, July-August-September 1954. (In Span- 
ish ) 

The author gives a detailed account of the principal 
indications, the technic, and complications of bronchog- 
raphy. 

Complete anesthesia of the respiratory tract is a 
basic factor for obtaining a good bronchogram. This 
can be accomplished by general anesthesia or by spray- 
ing first the upper respiratory tract and then the trachea 
and main bronchi with Pantocaine solution (2 c.c. of a 
2 per cent solution mixed with 8 c.c. of distilled water). 
As a radiopaque medium the author uses Lipiodol—20 
c.c. of a 40 per cent solution—mixed with sulfanilamide 
(amount not indicated), which is said to be absorbed 
more rapidly than Lipiodol alone (see preceding ab- 
stract). The injection is made under fluoroscopic 
control, only one side being injected at atime. Routine 
films (postero-anterior, anteroposterior, both laterals, 
and sometimes oblique projections) are obtained. 

Bronchography, although an uncomfortable proce- 
dure, is not dangerous. Cyanosis, dyspnea, severe 
cough, laryngeal edema, and shock may be due to in- 
complete anesthesia or the use of toxic agents such as 
cocaine. 

The principal indications and the characteristic roent- 
gen findings in the following conditions are described: 
(1) bronchiectasis, (2) carcinoma of the lung, (3) con- 
genital abnormalities of the bronchus and lungs, (4) 
foreign bodies, (5) bronchial fistulae, (6) asthma and 
emphysema, and (7) certain thoracic surgical problems. 

Brief mention is made of mucosography, which is 
said to be a useful method in the diagnosis of tumors of 
the epiglottis, larynx, trachea, and base of the tongue 
The author employs a technic in which Lipiodol is 
atomized and distributed on the mucous membrane of 
the upper respiratory tract following anesthesia with 2 
per cent Pantocaine. 

Nine roentgenograms. GUILLERMO TRIANA, M.D. 
St. Vincent's Hospital, N. Y. 
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Agenesis of the Lung. Report of a Case Diagnosed 
During Life, with Angiocardiographic Study. A. de 
Cordova. Rev. cubana de pediat. 26: 405-412, June 
1954. (In Spanish) 

This is a report of a case of pulmonary agenesis in a 
nursing infant of two months, diagnosed during life, 
with bronchographic and angiocardiographic confirma- 
tion. The author calls attention to the frequency of 
symptoms of sympathetic-parasympathetic dysfunction 
in pulmonary agenesis, and recommends study of the 
autonomic nervous system in these patients. 

James T. Case, M.D. 
Santa Barbara, Calif, 


Disseminate Lung Lesions. L. G. Blair. J. Fac. 
Radiologists 6: 1-11, July 1954. 

Disseminate lung lesions are defined as those which 
are blood-borne or are millet-seed in size. 

In order to simplify the problem of presentation, the 
causes are considered under ten separate headings, as 
follows: (1) infections; (2) inhalation; (3) aspiration; 
(4) changes associated with cardiovascular disease; 
(5) conditions of uncertain etiology; (6) pulmonary 
changes associated with general constitutional diseases; 
(7) the reticuloses and blood diseases; (8) neoplastic; 
(9) the allergic causes; (10) pulmonary changes as- 
sociated with emphysema, bronchitis, and bronchiecta- 
sis. Along with each assigned cause are considered the 
pertinent history, the clinical condition of the patient, 
the course of the disease, and the laboratory and roent- 
gen-ray findings. 

The radiographic appearances, which are often of 
great aid in reaching a diagnosis, are grouped under four 
main headings: 

(1) Distribution 

Predominantly basal distribution: The acute 
bronchopneumonias; blood-borne second- 
ary deposits; residues of iodized oil; as- 
bestosis. 

Central distribution: The cardiovascular 
group; essential hemosiderosis; periar- 
teritis nodosa. 

Predominantly apical: All forms of tuber- 
culosis. 

Earliest and heaviest involvement of the pos- 
terior segment of the upper lobe and of the 
dorsal lobe: Pneumoconiosis. 

(2) Reticulation 

Chronic miliary tuberculosis; Boeck's sarcoid; 
pneumoconiosis; honeycomb lungs; lvmphangi- 
tis carcinomatosa; mitral disease with lym- 
phatic obstruction. 

The apparent reticulation due to congested vessels 
in heart disease and in the ‘‘catarrhal lung’’ has 
to be distinguished from this type of reticulation. 

(3) Recognizable enlargement of the lymph nodes 

Tuberculosis following close on the primary in- 
fection; Boeck’s sarcoid; primary lymphade- 
nopathy; lymphangitis carcinomatosa. 

Enlargement of the root shadow due to vascular 
change, as in the cardiac diseases and periarteri- 
tis nodosa, is to be distinguished from the above, 
and this, as a rule, can be done by tomography. 

(4) Bone involvement 

Some of the fungus infections such as actinomy- 
cosis; xanthomatosis; eosinophilic granuloma; 
Letterer-Siwe disease; leukemia; bone and joint 
involvement in tuberculosis. 
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The author believes that, on the basis of these ob- 
servations, a diagnosis can, asa rule, be made. In spite 
of our best efforts, however, it will sometimes be im- 
possible to make a diagnosis without biopsy. If, by a 
thorough study, all treatable diseases have been ex- 
cluded, we have discharged our duties as radiologists and 
physicians, and have protected the unfortunate patient 
against any further, and as far as he or she is concerned, 
useless assault. 

Ten roentgenograms. H. C. Jones, M.D. 
Grand Rapids, Mich. 


Postinflammatory ‘‘Tumors’’ of the Lung. Report 
of Four Cases Simulating Xanthoma, Fibroma, or 
Plasma Cell Tumor. W. O. Umiker and Lalla Iverson. 
J. Thoracic Surg. 28: 55-63, July 1954. 

The authors report 4 cases of postinflammatory 
tumor-like masses in the lung and discuss the findings in 
3 similar cases from the literature. Two of their own 
cases have been published elsewhere (Brunn: J. Tho- 
racic Surg. 9: 119, 1939; Ford, Thompson, and Blades: 
Postgrad. M. J. 8: 48, 1950). 

These tumor-like masses were all well circumscribed 
and showed a prolonged course without increase in 
size. Surgical removal was completely successful in 
every instance. The masses all followed pulmonary 
infection. The patients were of both sexes and from 
five and one-half to forty-one years of age. 

The lesions appeared roentgenographically as opaque, 
sharply circumscribed, spherical masses, with or with- 
out central cavitation. Those which were chiefly xan- 
thomatous were soft and pliable, those with a prepon- 
derance of plasma cells were firm and granular, and 
those with dense fibrosis were rubbery in consistency. 
Microscopically the ‘‘tumors’’ showed a combination of 
several components: spindle-shaped cells, vascular 
fibrous connective tissue, foam cells, and chronic in- 
flammatory cells, chiefly plasmacytes. Mitotic figures 
were absent. It is suggested from a review of the litera- 
ture that the majority are interpreted as neoplasms 
when a particular cell predominates. If xanthoma- 
tous cells are predominant, the diagnosis may be xan- 
thofibroma; if fibroblasts, fibroma; if plasma cells, 
plasma-cell tumor. 

The free intermingling of the histologic elements is 
not uncommonly found in chronic inflammatory lesions 
of the lung, such as unresolved pneumonia or organizing 
abscess. The fragments of elastic fibers are found 
throughout the inflammatory ‘‘tumor”’ in contrast to 
their peripheral arrangement in a true neoplasm. 

The authors are of the opinion that these masses rep- 
resent post-inflammatory repair processes and are not 
neoplastic. They should be referred to as inflammatory 
pseudotumors. 

Two roentgenograms; 11 photomicrographs; 1 pho- 
tograph; | table R. G. Fortier, M.D. 

St. Paul, Minn. 


Tuberculosis Morbidity and Mortality Among Mental 
Patients as Compared with the General Population. 
Julius Katz, Solomon Kunofsky, and Ben Z. Locke. 
Am. Rev. Tuberc. 70: 32-48, July 1954 

The fact that tuberculosis mortality and morbidity 
rates are much higher in mental patients than in the 
general population has led to the assumption by some 
that there is a constitutional susceptibility of the former 
group to the disease. This implies that methods used 
to control tuberculosis in mental institutions must be 


different than in general control programs. In the 
present study, covering a three-year period, the prev- 
alence of tuberculosis in mental patients in New York 
State mental institutions is compared with that in the 
population as a whole. 

It was found that the higher incidence in patients at 
the time of admission to mental hospitals was largely 
due to differences in age distribution, to the population 
groups or areas from which the patients came, and to 
the presence of coexisting organic disease. Further- 
more, in mental institutions in the past there has been 
greater exposure and opportunity for infection. The 
higher death rates parallel the higher incidence rates, 
and for much the same reasons. A rapid decrease in 
morbidity and mortality was found to have occurred in 
recent years, and this is too sharp a change to be ex- 
plained on the basis of an alteration in hereditary fac- 
tors. 

It is concluded that the high tuberculosis morbidity 
and mortality rates among mental patients can be ex- 
plained on the basis of the epidemiology, and that there 
is no valid basis for the concept that the high rates result 
from a greater constitutional lack of resistance to the 
disease. 

Nine tables. Joun H. Juni, M.D 
University of Wisconsin 


Coexisting Pulmonary Coccidioidomycosis and Tu- 
berculosis. A Review of Twenty-Four Cases. Bert 
H. Cotton, J. R. F. Penido, J. W. Birsner, and Claude 
E. Babcock. Am. Rev. Tuberc. 70: 109-120, July 
1954. 

Twenty-four cases of coexisting coccidioidomycosis 
and tuberculosis are reported. Ten patients had coc- 
cidioidomycosis first with secondary tuberculous 
disease; in 5, tuberculosis preceded the mycotic infec- 
tion. The remainder had evident concomitant lesions. 
Since, in the experience of the authors, there is usually 
no reactivation of coccidioidal cavities, a secondary in- 
fection must be considered in patients with apparent 
spread of disease or pleural effusion, and this is most 
commonly tuberculosis. The authors note the tend- 
ency of coccidioidal cavities to have thin walls, with 
little or no other disease in the area, in contrast to the 
roentgen findings in tuberculous cavitation. 

Nine roentgenograms; 3 tables. 

Joun H. Juut, M.D. 
University of Wisconsin 


Loeffier’s Reaction to Para-aminosalicylic Acid. 
Herbert Tuchman. Am. Rev. Tuberc. 70: 171-175, 
July 1954. 

Pulmonary reactions to para-aminosalicylic acid 
(PAS) are rare, the most common allergic manifesta- 
tions being acute drug fever and urticaria. The 
author's patient had minimal tuberculosis and after 
eight weeks of treatment with streptomycin and para- 
aminosalicylic acid began to experience persistent slight 
temperature elevation along with headache, cough with 
no increase in sputum, and anorexia. A chest film 
showed an apparent spread of the tuberculous process to 
the opposite lung (right) and some spread on the left. 
On hospital admission the white blood count had been 
normal, with 1 per cent eosinophils. At the time of the 
apparent spread of the disease the count had risen to 
10,400, with 12 per cent eosinophils, and five days later 
the proportion of eosinophils had risen to 26 per cent. 
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It was then decided to discontinue administration of 
para-aminosalicylic acid. The patient improved im- 
mediately; his appetite returned, and he had no fur- 
ther headaches and no more fever. The eosinophil 
count dropped to 1 per cent, and the pulmonary infil- 
trates cleared partially in a day, with complete resolu- 
tion in two weeks, except for the residual tuberculosis 
which had been present before the onset of the acute 
process. 

About a month later a test dose of para-aminosali- 
cylic acid, 16 gm. in a twenty-four-hour period, brought 
about a recurrence of fever and eosinophilia (11 per 
cent), as well as reappearance of pulmonary infiltrates. 
It was believed that this confirmed the diagnosis of hy- 
persensitivity to the drug. 

Six roentgenograms. Joun H. Juni, M.D. 
University of Wisconsin 


Hydrocarbon Pneumonitis Following Furniture Polish 
Ingestion. Report of Fifteen Cases. John W. Griffin, 
C. W. Daeschner, Vincent P. Collins, and Wayne L. 
Eaton. J. Pediat. 45: 13-26, July 1954. 

Hydrocarbon pneumonitis is due mostly, if not en- 
tirely, to aspiration of the material involved rather than 
to gastrointestinal absorption and pulmonary excre- 
tion. Red furniture polish is one such material and 
consistently appears to produce a more severe clinical 
course than kerosene, gasoline, or lighter fluids. In the 
15 cases reported here, the mean age was seventeen 
months, the quantity of furniture polish ingested tended 
to be appreciable, and the presenting symptom was usu- 
ally lethargy or coma. In all the cases, significant 
pulmonary disease developed, and this was the major 
factor in the severity and duration of the illness. 

The outstanding radiographic feature is said to be the 
delayed appearance of gross inflammatory changes in 
the lungs. A film taken within an hour or two of in- 
gestion may show only a mild generalized emphysema 
or focal emphysema. If not present initially, a sym- 
metrical central or perihilar pneumonitis subsequently 
develops, the height of the changes coming about the 
third day. The roentgenographic changes commonly 
outlast the clinical manifestations and may not clear 
entirely for one or two weeks, or as many as six weeks. 

The pathologic changes in the lungs in 1 of the 2 
fatal cases appeared to be characteristic of ‘‘chemical 
pneumonitis.” It is suggested that the apparently 
greater severity of disease following ingestion of red 
furniture polish may be merely a quantitative matter, 
due indirectly to a more palatable material, of which 
more is ingested. 

Gastric lavage and induced vomiting are to be 
avoided, because of hazard of aspiration. Prophylac- 
tic antibiotics and general supportive measures are indi- 
cated. 

Eleven roentgenograms; 1 photomicrograph. 

H. G. Peterson, Jr., M.D. 
New Britain, Conn. 


Pulmonary Fibrosis Due to Chronic Granulomatous 
Pneumonitis of Unknown Etiology. Howard M. 
DuBose, Robert S. Meador, and Bernice E. McCain. 
Am. J. Med. 17: 151-159, July 1954. 

The authors report a case of severe pulmonary fibrosis 
of undetermined etiology with cardiopulmonary dis- 
ability and death, in which extensive study was possible. 
The patient was a 30-year-old male. The onset of the 
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disease was abrupt, without preceding respiratory ill- 
ness, but the clinical course was characterized by 
chronicity, exceeding four years in duration. Patients 
with the diffuse interstitial pulmonary fibrosis of Ham- 
man and Rich (Bull. Johns Hopkins Hosp. 74: 177, 
1944. Abst. in Radiology 43: 405, 1944) typically 
have rapid onset of symptoms following a recent acute 
respiratory illness, and the disease usually terminates 
fatally within a few weeks or months. 

The admission chest roentgenogram in the present 
case revealed extensive and diffuse pulmonary infiltra- 
tions with exudative and fibrotic components suggest- 
ing an acute granulomatous process. Prominence of 
the pulmonary artery segment was also present. Other 
x-ray studies, including bone survey, cardiac fluoros- 
copy, and planigraphic studies for mediastinal and 
hilar nodes, were negative. 

Pulmonary function studies two and one-half years 
after onset of the disease revealed decrease in lung 
volume, restricted ventilation, and impairment of alve- 
olar-capillary diffusion. It is believed that the decrease 
in lung volume and restriction of ventilation occurred 
first as a result of the ‘“‘stiffening’’ of the lung paren- 
chyma. As the disease process continued, there were 
increasing fibrosis, organization of exudate, destruction 
of alveoli, and obliteration and obstruction of bron- 
chioles. Thus, the pulmonary vascular bed was greatly 
reduced and alveolar ventilation diminished, resulting 
in elevation of pulmonary arterial pressure and in im- 
pairment of oxygen transfer across the alveolar mem- 
brane. Later in the course, CO: retention became evi- 
dent, suggesting further disturbance in alveolar ventila- 
tion. Specific therapeutic efforts designed to alter the 
basic disease process met with failure. Deep x-ray 
therapy to both lungs was followed by slight, transient 
clearing of the infiltrations without change in the clini- 
cal state. ACTH and cortisone did not alter the course 
of the disease except to precipitate an exacerbation of 
the ever present chronic pulmonary infection. The pa- 
tient died approximately four years after onset. 

A biopsy of the lung during the first year of the illness 
revealed a chronic granulomatous pneumonia. The 
microscopic picture of the lungs at necropsy was quite 
similar to that seen in diffuse interstitial pulmonary 
fibrosis. The disease process was limited entirely to 
the pulmonary parenchyma without involvement of the 
reticuloendothelial or other systems. All other patho- 
logic changes observed at autopsy could be attributed 
directly or indirectly to the primary process in the lungs 
Repeated lymph node biopsies made during life and ex- 
tensive histologic examination of other tissues at au- 
topsy failed to disclose abnormalities. 

The etiology of the disease in this case was not deter- 
mined. Exhaustive and repeated studies failed to re- 
veal the presence of fungi or tubercle bacilli, either by 
culture or in tissues. Skin reactions were consistently 
positive to histoplasmin, but the organism was never 
demonstrated or isolated. In the absence of antemor- 
tem lung biopsy, the case would have been classified as a 
modified form of diffuse interstitial pulmonary fibrosis 
as described by Hamman and Rich. 

Four roentgenograms; 4 photomicrographs; 2 tables. 


Middle Lobe Atelectasis in Childhood Due to En- 
largement of Regional Lymph Nodes. Bonetta Ca- 
millo. Ann. radiol. diag. 27: 10-22, 1954. (In Italian) 

Isolated middle lobe atelectasis in children is not 
common. It may be produced by (1) an endobron- 
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chial growth or foreign body, (2) infiltration of the 


bronchial wall, or (3) compression of the bronchus by 
enlarged lymph nodes. Three patients, 2 twelve and 1 
five vears old, were studied. Each showed moderate 
fever, dry cough, enlargement of cervical and/or me- 
diastinal lymph nodes, a strongly positive Mantoux 
reaction, and x-ray evidence of middle lobe atelectasis 
In all cases the middle lobe bronchus was compressed 
by enlarged lymph nodes, the presence of which was 
demonstrated by careful stratigraphic studies. The 
author gives special consideration to the “lower interlo- 
bar lymph node,’ which drains the middle and lower 
lobes and is adjacent medially to the thick and un- 
vielding cartilaginous wall of the main lower bronchus 

Lobar pneumonia, tuberculous infiltrate involving the 
middle lobe, abscess, and ‘‘subacute atelectasis’’ due to 
circumscribed bronchitis (Rist, Ameuille, and Le- 
monie: Presse méd. 55: 173, 1947) must be differen- 
tiated from the middle lobe syndrome here described. 
The value of the stratigraphic studies is emphasized, 
since bronchoscopy is difficult in children. 

This type of atelectasis is observed especially in 
children below six vears of age with hilar tuberculous 
lvmphadenopathy. Its prognosis is relatively favor- 
able; medical treatment (streptomycin) reduces the 
lymphadenopathy and the peribronchial inflammatory 
reaction, and the middle lobe may re-expand fully in two 
or three vears. If, on the other hand, the lymph- 
adenopathy persists for a long time, fibrosis of the par- 
enchyma takes place and bronchiectasis or abscess may 
be observed 

Nine roentgenograms; 1 drawing 

R. G. Outvetti, M.D 
Newington, Conn 


Calcification Within Carcinoma of Lung. Report of a 
Case with Isolated Pulmonary Nodule. Seymour B 
London and William J. Winter. Arch. Int. Med. 94: 
161-165, July 1954 

It is generally believed that calcification within an 
isolated pulmonary nodule indicates a benign lesion 
The authors present the case of a 55-year-old man in 
whom a pulmonary nodule containing calcium proved 
to be a slow-growing well-differentiated adenocarcinoma 
On histologic examination the calcification, which was 
demonstrated roentgenologically, was found in alveolar 
spaces lined by malignant cells. It is suggested that 
the calcium may have been a result of the secretory 
function of the tumor itself 

In addition to the calcification in the authors’ case, 
there were other misleading indications of a benign 
process. The patient gave a history of tuberculosis 
thirty years previous!) Bronchoscopic ¢xamination on 
three occasions revealed a normal tracheobronchial 
tree, except for a moderate redness and edema of the 
mucous membranes, consistent with chronic inflamma 
tion. Three examinations of bronchial aspirations, in 
addition to four cytologic sputum examinations, were 
negative for malignant cells. Admission roentgeno 
grams showed a rounded, rather sharply circumscribed, 
nodular density, measuring 2.5 cm. in diameter, in the 
left mid-lung field. The remainder of the lungs was 
clear. Comparison with a film taken cighteen months 
previously revealed that the nodule, which had been 
present then, had not undergone any change except for 
a 0.5 cm. increase in size. Roentgenograms taken two 
months prior to admission had suggested a superimposed 
inflammatory imterlobar pleural reaction, which had 


cleared spontaneously. Tuberculoma was strongly 
suspected because of the history of tuberculosis and the 
demonstration by spot film and tomograms of calcium 
within the nodule. Serial chest films showed changes 
consistent with an inflammatory reaction; the margins 
of the nodule became irregular, and left pleural effusion 
developed. No malignant cells were found in sero- 
sanguineous fluid obtained at thoracentesis on two oc- 
casions. Exploratory thoracotomy was recommended 
but refused. Streptomycin was given for eighty-four 
days as an unsuccessful ‘‘therapeutic trial." 

Ten months after admission, the patient consented to 
thoracotomy. Extensive involvement of the pleura with 
a pulmonary mass was discovered. and only a biopsy 
was done. The patient’s condition gradually deterio- 
rated and he died three years after the discovery of the 
tumor and eighteen months after admission to the hospi- 
tal. Autopsy revealed papillary adenocarcinoma of the 
left lung, with metastatic adenocarcinoma of the peri- 
cardium, liver, kidneys, and adrenal gland. 

The authors believe that the discovery of an isolated 
nodule in the lung is indication for exploratory thora- 
cotomy in the cancer age group, despite calcification, neg- 
ative bronchoscopy and cytology, and an unconfirmed 
history of previous pulmonary disease 

Two roentgenograms; 2 photomicrographs 


Microlithiasis alveolaris miliaris pulmonum. Gy. 
Petranyi and Z. Zsebék. Radiol. clin. 23: 202-209, 
July 1954. (In German) 

Microlithiasis alveolaris pulmonum is a rare disease, 
which, with a single exception (Lindig: Fortschr. a. d. 
Geb. d. R6ntgenstrahlen 75: 678, 1951. Abst. in 
Radiology 59: 908, 1952) has been diagnosed only post- 
mortem. The abnormality consists in the deposition 
within the alveoli of concentrically layered ellipsoid 
bodies encrusted with calcium salts, so-called microliths. 
The disease occurs usually in the older age groups, but 
the authors’ patient was an eight-year-old boy. He had 
been followed for several vears and, when first seen, was 
thought to have a chronic miliary tuberculosis. This 
diagnosis was soon discarded because of his excellent 
general condition. The roentgenologic findings re- 
mained unchanged over the years. The twodifferential 
diagnoses that were considered after eliminating tuber- 
culosis were microlithiasis and amyloidosis of the lungs 
The diagnosis of the former was confirmed by biopsy 
It is reasonable to assume that the microliths within the 
alveoli developed in a period when the patient was 
having numerous lung infections following whooping 
cough 

Roentgenograms showed a relatively symmetrical 
distribution, throughout both lung fields, of numerous 
coarsely granular, confluent flecks which tended to ac- 
cumulate in the basal segment, obliterating the borders 
of the heart 

In this condition, the number and distribution of the 
granular shadows are related to the thickness of the in 
dividual parts of the lung. The apices and upper por- 
tions are more or less free and the shadows are most 
numerous in the basal portions and in the hilar region 
As a result, the microliths appear hard and sharp in the 
apices and in the basal regions present a compact and 
confluent appearance. In the authors’ case there was 
also a characteristic interstitial fibrosis radiating from 
the hilar region. : 

There is considerable discrepancy between the phys! 
cal and roentgenologic findings in the early stages of 
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microlithiasis alveolaris miliaris pulmonum as long as 
there is no associated fibrosis, change in the heart, con- 
gestion, oredema. In spite of the few clinical findings, 
there is generally a moderate diminution in vital capac- 
itv, as well as slight dyspnea on exertion. 

‘It has been suggested that the pathogenesis of the 
condition depends on edema of the lungs and congestion. 
This theory does not obtain in the present case 

It is hoped that in the future biopsy will not be nec- 
essarv for the diagnosis, and that the typical roentgen 
appearance will allow the exclusion of other similar con- 
ditions, such as pulmonary amyloidosis and pneumo- 
coniosis 

Two roentgenograms; 1 photomicrograph; 1 table. 

CHRISTIAN V. Crmmrino, M.D. 
Fredericksburg, Va. 


Atypical Forms of Interlobar Effusions in Cardiacs. 
P. Mériel, F. Galinier, and M. Desandre. J. de radiol 
et d’électrol. 35: 545-549, 1954 

Pleural effusion due to cardiac decompensation com- 
monly involves the major pleural space. Occasionally, 
however, the presence of pleural symphysis may limit 
the effusion to the interlobar pleural space. Two in- 
teresting roentgenographic pictures may be seen: (1) a 
single loculated pocket of fluid in the interlobar space 
resembling a mass, referred to a pseudotumoral opacity ; 
(2) several small pockets of fluid, producing a series of 
opacities likened to a string of beads. Thorough study 
in the postero-anterior, oblique, and lateral projections 
will usually reveal the interlobar location of the locu- 
lated fluid. 

Six roentgenograms. CHARLES M. Nice, JR., M.D. 

University of Minnesota 


Pleural Effusion in Infectious Mononucleosis. John 
B. Vander. Ann. Int. Med. 41: 146-151, July 1954. 

Pulmonary infiltrations in infectious mononucleosis 
have been repeatedly demonstrated roentgenographi- 
cally. Other chest complications, with the possible 
exception of enlarged mediastinal lymph nodes, are ap- 
parently uncommon. Only one report of pleural effu- 
sion occurring in the course of infectious mononucleosis 
could be found (Power and Boucher: ]. Roy. Army M. 
Corps 56: 293, 1931), and in that instance a tuberculous 
origin appears to have been likely 

The author's patient was a 22-year-old white male 
who was considered to have infectious mononucleosis on 
the basis of the white blood count, positive heterophil 
agglutination test, enlarged lymph nodes, spleen and 
liver, and the clinical course. Considerable doubt was 
cast on this diagnosis, however, when a roentgenogram 
of the chest revealed a bilateral pleural effusion. Both 
the pleural fluid and blood were sterile on culture 
Therefore, with the evidence of a rising heterophil ag 
glutination test, predominance of lymphocytes in aspi 
rated fluid, and the absence of evidence for other cause 
for the effusion, including repeated negative tuberculin 
tests, 1t was regarded as a primary manifestation of the 
mononucleosis 

As to the mechanism of the effusion, two hy potheses 
are advanced: first, as has been suggested in cases of 
pleural effusion secondary to pulmonary carcinoma, 
possible pressure by enlarged hilar lymph nodes upon 
the azygos vein, with locally increased venous pressure 
and a pleural transudate; second, cellular infiltration of 
the pleura with mononuclear cells and ly mphocytes as a 
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part of a widespread process, with the development of 
an effusion similar to that in cases of primary pleural 
effusion due to tuberculosis in which no parenchymal 
pulmonary lesion is found. 
Two roentgenograms; 1 table 
STEPHEN N. TaGerR, M.D 
Evansville, Ind 


THE CARDIOVASCULAR SYSTEM 


The Conventional Roentgenogram in the Commonest 
Congenital Malformations of the Heart and Great Ves- 
sels in Adults and Juveniles. Georg-Fredrik Saltzman 
Acta radiol. Supplement 114, 1954 

The 7 most common types of congenital heart disease 
seen in adults and older children are discussed from the 
standpoint of diagnosis by ordinary radiography (films 
and fluoroscopy). All cases in the series have been 
verified anatomically or by other studies 

(1) Tetralogy of Fallot (21 cases): Heart size usually 
appears normal on the film in spite of the fact that the 
right ventricle is alwaysenlarged. A concavity can usu 
ally be demonstrated at the site of the pulmonary 
conus in lateral views and often in the postero-anterior 
as well. The peripheral lung vessels were definitely 
narrow in over 80 per cent of the cases. A right aortic 
arch was observed in only 3 of the author's 21 cases 

(2) Eisenmenger Complex (7 cases): Slight enlarge- 
ment of the cardiac shadow was the rule in these cases 
The aorta was normal or small, but the pulmonary 
artery was always enlarged, sometimes greatly Its 
branches were also enlarged and fluoroscopically showed 
increased pulsations. All the patients were cyanotic 

(3 
with (7) and without (6) an associated atrial septal de- 
fect appeared the same roentgenographically. In only 
1 was there any considerable increase in heart size, 3 
showed slight enlargement, and the other 9 were normal 
The aorta was noticeably small in 5 cases and normal in 
the other8. The pulmonary artery was always dilated, 
but its branches (central and peripheral) were either 
narrowed (11 cases) or normal (2 cases Patients with 
an atrial septal defect had a right-to-left shunt and were, 
of course, cyanotic, while those without the defect were 


Valvular Pulmonary Stenosis (13 cases Cases 


not cyanotic 

(4) Atrial Septal Defect (13 cases): In 12 out of 13 
cases the heart was enlarged but most of the time one 
could not determine on plain films whether the enlarge 
ment was mainly right- or left-sided rhe aorta was 
small in 7 and normal in6 cases. The pulmonary artery 
was always dilated as well, as were its central and some 
times its peripheral branches rhe dilatation of the 
pulmonary artery increased directly with the size of the 
heart (the larger the heart, the more prominent the pul 
monary artery) 

(5) Ventricular Septal Defect (1 case rhe most re 
markable feature of the author's entire series ts the fact 
that it includes only | case of uncomplicated ventricular 
septal defect It showed a normal heart and aorta and 
a slightly dilated pulmonary arterial system. In other 
cases in which the principal abnormality was a ventric 
ular septal defect the findings were the same as those 
with atrial septal defect, ¢.¢., generalized cardiac en 
largement, dilated pulmonary artery and branches, and 
asmall or normal aorta, It is of interest that 6 patients 
with ventricular septal defect with concomitant aortic 
insufliciency were also seen, 3 of whom were operated 
upon for suspected patent ductus 





764 


[In a consecutive series of ‘‘more or less proved"’ cases 
of congenital heart disease, Wood ef al. found an iso- 
lated, uncomplicated ventricular septal defect in 8 per 
cent, ranking fifth in order of frequency. They de- 
scribe this anomaly in detail (Brit. Heart J. 16: 387, 
1954. To be abstracted in Radiology ).] 

(6) Patent Ductus Arteriosus (47 cases): Cardiac 
enlargement was present in 26 cases, tending to be more 
marked in older patients and those with larger shunts. 
In 34 cases the aorta was definitely dilated as seen on 
plain films; in some others dilatation was shown by 
aortography [not illustrated]. Aortic width is a signifi- 
cant roentgen sign in differential diagnosis. Infundib- 
ular dilatation of the aorta at the origin of the ductus 
is another important sign; it was definitely present in 
23 cases in this series, suspected in 6, and not demon- 
strated on the plain films in 18. The pulmonary artery 
and branches were dilated in 35 cases and normal in 12. 
The author believes that many cases of “hilar dance” 
observed fluoroscopically are actually transmitted pul- 
sations from the aorta, since the increased blood in the 
pulmonary artery flows there in a steady stream and 
would not be expected to increase the amplitude of pul- 
sation. Calcification of the ductus wall is a valuable 
sign but was seen in only 3 instances. Ina few cases no 
abnormality at all was apparent on the plain films. 

(7) Coarctation of the Aorta (90 cases): Left ventric- 
ular enlargement, rib notching, and deformity of the 
left mediastinal border are so constant in coarctation, 
singly or in combination, that no case should be missed 
on plain film examination. The mediastinal deformity 
is due to the dilatation of the left subclavian artery, the 
absence of the aortic knob, the actual constriction in the 
aorta, the post-stenotic dilatation, or combinations of 
these. Dilated internal mammary arteries can some- 
times be demonstrated behind the sternum in true lat- 
eral views with the proper technic. 

[This supplement is a handy reference work for the 
radiologist who sees only occasional cases of congenital 
heart disease that can be sent to a center where the 
more complicated procedures are done.—Z.F.E.] 

Thirty-three roentgenograms 

Zac F. ENprREss, M.D. 
Pontiac, Mich. 


Essential Dextroposition of the Heart. C. Korthand 
J. Schmidt. Fortschr. a. d. Geb. d. Réntgenstrahlen 
81: 46-51, July 1954. (In German) 

Three types of right heart displacement are recog- 
nized: (a) inversion, which produces the ‘“‘mirror image” 
heart, with transposition of the chambers and the great 
vessels, giving a typical x-ray picture and often associ- 
ated with situs inversus; (6) dextroversion, in which the 
heart is rotated to the right, the type which gives the 
greatest difficulty in differential diagnosis; (c) dextro 
position. A mixed form of dextroposition and dextro 
version is also recognized, in which the ventricles and 
often the great vessels may be transposed or overriding, 
while the auricles remain in normal position 

Dextroposition is usually dependent upon other in 
trathoracic conditions. It is possible, however, to have 
an “‘‘essential’’ dextroposition, apparently congenital 
in origin and without any demonstrable pathological 
changes in the thorax or its contents. Such a case is 
reported. The heart was markedly displaced to the 
right but with the apex pointing to the left. The dia- 


phragm showed relative elevation on the left, the lungs 
were normal, and there was no evidence of situs inver 
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sus. Kymograms showed an unusually long right heart 
border with ventricular pulsations. The aorta ap- 
peared slightly to the right, but the aortic knob was to- 
ward the left. 

The electrocardiogram is of special importance in dif- 
ferentiating the various types of dextrocardia, as the 
pictures are frequently confused by associated congeni- 
tal defects. 

Three roentgenograms; 1 electrocardiogram. 

E. W. SPACKMAN, M.D. 
Fort Worth, Texas 


Cor Pulmonale. Incidence and Aetiology in an In- 
dustrial City. F. J. Flint. Lancet 2: 51-58, July 10, 
1954. 

A survey was made of all patients with heart failure 
admitted to the City General Hospital, Sheffield, Eng- 
land, between March 17, 1952, and March 16, 1953, in 
an effort to discover the cause of the apparent local fre- 
quency of cor pulmonale. Of the 300 patients compris- 
ing this group, 159 were men, a high proportion of whom 
were doing heavy manual work (66 per cent in the iron 
and steel industry ). 

Cor pulmonale was found to be the most common 
single cause of congestive heart failure, accounting for 
76 cases: 64 among the 159 men and 12 among the 141 
women. 

Nineteen patients with cor pulmonale died soon after 
admission to the hospital. The remaining 57 were 
studied roentgenologically. Most of them exhibited the 
radiologic signs of advanced emphysema: large lungs 
fixed in the position of full inspiration, depression and 
flattening of the diaphragm, and widening of the an- 
terior cardiac space. In 8 cases bullae were seen on the 
straight film and in 5 there was generalized honeycomb- 
ing. Nodulation due to pneumoconiosis was observed 
in 4 patients. Collapse of a lobe was found in 7 cases; 
in 5 it was permanent, containing areas of bronchiec- 
tasis, in 1 it was due to bronchial carcinoma, and in an- 
other to plugging of a bronchus by mucus. Abscess 
cavities were seen in 3 cases, in 2 secondary to carci- 
noma. Persistent opacities in the lower lobes, thought to 
represent bronchiectasis, were demonstrable in 5 of the 
series and dense fibrotic shadows due to cystic bronchi- 
ectasis in 2. The presence of bronchiectasis was es- 
tablished by bronchography in 5 patients and at 
necropsy in 9. A further case revealed healed tuber- 
culosis. Pneumonic opacities were seen 6 times, once 
with reversible collapse of the middle lobe 

Only 1 example of pleural effusion was discovered. 

Dilatation of the main pulmonary arteries and their 
smaller branches was demonstrable in 45 cases, and was 
severe in 7. 

Right ventricular enlargement was observed in only 
20 cases. In 16 others there appeared to be general car- 
diac enlargement, with the left cardiac border overlap- 
ping the spine in the left oblique position. This sign is 
usually regarded as evidence of left ventricular enlarge- 
ment, but in 5 of these patients necropsy showed the 
enlargement to be entirely right ventricular, and in 
the remaining 11 electrocardiography indicated right 
ventricular dominance. Gross dilatation of the right 
ventricle may thus be mistaken for left ventricular 
enlargement 

In most of the cases of cor pulmonale the enlarged 
heart shadow diminished as heart failure resolved 

The precipitating cause of heart failure in 74 of the 
76 patients with cor pulmonale was an acute respiratory 
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infection, usually acute bronchitis. Most of the men 
had been exposed to excessive inhalation of various 
dusts, including silica, or to rapid changes of tempera- 
ture in the foundry or rolling mills; all had been exposed 
to the polluted atmosphere of Sheffield, and the inci- 
dence of heavy cigarette smoking was higher in this 
group than in the controls. Each of these factors may 
damage the respiratory tract to such an extent that it is 
rendered abnormally susceptible to infection by viruses 
or by bacteria, particularly in persons with an inherent 
liability to bronchospasm, but their relative importance 
is not known. 
One chart; 7 tables. 


The Value of the Atrial Electrokymogram in the Di- 
agnosis of Mitral Regurgitation. Observations on Pa- 
tients with Rheumatic Mitral Stenosis Before and After 
Mitral Valvuloplasty. Felix G. Fleischner, Walter H. 
Abelmann, and Robert Buka. Circulation 10: 71-80, 
Tuly 1954. 

Continued efforts are being made to find a reliable 
means of assessing the degree of mitral insufficiency as- 
sociated with stenosis in cases considered for surgery. 
Electrokymography was at first praised enthusiastically 
and later somewhat deprecated. The authors examined 
5 normal subjects and 15 patients with rheumatic mitral 
valvular disease in an attempt to evaluate the proce- 
dure. They used a careful technic, taking six to eight 
tracings at both slow and fast speeds, in anteroposterior 
and oblique projections, with simultaneous registration 
of electrocardiographic and phonocardiographic trac- 
ings. 

No false positives were obtained in the normal sub- 
jects. The degree of regurgitation as determined in the 
patients with mitral disease—mild, moderate, or 
severe, depending on the proportion of positive atrial 
tracings—was generally in fair agreement with the find- 
ings of the surgeon. There was a slight tendency to 
“over-diagnosis” of regurgitation in fibrillation but no 
case was “‘under-diagnosed” electrokymographically. 

After surgery, 5 patients reverted from abnormal to 
normal; 4 remained unchanged; 1 showed a pattern of 
regurgitation presumably induced by the operation. 

Five electrokymograms; 2 tables. 

Zac F. ENpREss, M.D. 
Pontiac, Mich. 


Permanent Records of the Heart Image as Seen 
on the Fluoroscopic Screen. Harold A. Bachhuber 
Wisconsin M. J. 53: 380, July 1954. 

A permanent record of the fluoroscopic image can be 
obtained by placing a film of 0.0075 special grade acetate 
(translucent plastic about as heavy as x-ray film) over 
the fluoroscopic screen and making a tracing of the im- 
age. The calibrations of a lead ruler are traced at the 
same time and provide a means of securing accurate 
measurements of the heart. A China marking pencil is 
used to make the tracing, the lines of which are later 
sealed by painting them with collodion. 

Tracings in the anteroposterior, right anterior oblique, 
left anterior oblique, and any other position desired can 
be made very rapidly. The measurements of heart size 
compare favorably with theoretical values computed 
from nomograms. It is helpful to have a set of clips on 
the fluoroscopic screen to hold the plastic film. Another 
valuable adjunct is a 60° angle bar for use in adjusting 
the patient to a 60° angle in the left anterior oblique 
position, 
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Surgical Reversal of Superior Vena Cava Syndrome. 
Report of a Case Caused by Intrathoracic Goiter and 
Associated with Roentgenographic Hilar Vascular 
Shadow Simulating Neoplasm of Chest. B. A. Mc- 
Art, F. B. Ramsey, W. A. Tosick, and K. R. Woolling. 
Arch. Surg. 69: 4-11, July 1954. 

Many cases of obstruction of the superior vena cava 
have been reported since the original description in 1757. 
The cause has varied widely, including aortic aneurysm, 
primary and secondary thoracic neoplasms, and medias- 
tinitis. 

The authors present the case of a fifty-year-old man 
seen in the peripheral vascular disease clinic with a his- 
tory of swelling of the right leg present intermittently 
for ten to twelve years. Examination revealed bilater- 
ally incompetent greater saphenous veins with moderate 
edema of the right leg and slight edema of the left leg, 
large distended veins of the neck and upper extremities, 
and a marked increase in the venous pattern of the 
chest. The conjunctivae were injected and the perior- 
bital tissue puffy. The thyroid gland was easily pal- 
pable and multinodular, but its lower poles could not 
be delineated 

Roentgenologic and fluoroscopic examination re- 
vealed an increase in the size of the left hilus, suggesting 
carcinoma, and a homogeneous density in the supra- 
cardiac mediastinum with narrowing of the tracheal air 
shadow, characteristic of intrathoracic goiter 

Exploration revealed a large intrathoracic goiter. 
Approximately seven-eighths of each lobe of the gland 
and the isthmus was removed. The substernal portion 
of the right side was about twice the size of that on the 
left. The resected gland weighed 208 gm. Microscopic 
examination showed adenomatous goiter 

In the postoperative period there was considerable 
generalized improvement, with disappearance of the 
engorgement of the veins of the neck, upper extremities, 
and chest. It is therefore evident that substernal 
goiter is to be considered in the differential diagnosis of 
the superior vena cava syndrome. When due to this 
cause, the syndrome may be reversed by proper surgical 
treatment 

Three figures. FRANK T. Moran, M.D 

Auburn, N. Y 


Simple Pulmonary Stenosis: Pulmonary Valvular 
Stenosis with a Closed Ventricular Septum. Maurice 
Campbell. Brit. Heart J. 16: 273-300, July 1954 

To understand better the indications and prognosis 
of valvulotomy in pulmonary stenosis, the author ana 
lyzed a series of 113 cases (comprising 10 per cent of all 
patients with congenital heart disease seen by him from 
1947 to 1951), correlating the symptoms, heart size, 
electrocardiographic findings, catheterization data, and 
time of onset of cyanosis 

Peripheral cyanosis on exertion or exposure to cold is 
often present, reflecting the diminshed reserve caused by 
the obstruction at the pulmonary valve. Central cva 
nosis at rest or on exertion (increased right heart pres 
sure ) indicates that there is either a permanent or po 
tential auricular septal defect. When the cyanosis is 
transient (as with crying or exertion) it usually means 
that a right-to-left shunt occurs through an unsealed but 
covered foramen ovale. Cyanosis may be present at 
birth or be delayed until as late as sixteen years of age 
When present at rest (central cyanosis), it is usually ac 
companied by polycythemia and clubbing 

On physical examination, there are a systolic pul 
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monic murmur and thrill with a normal or diminished 
pulmonary second sound (never increased). Fluoros- 
copy demonstrates some prominence of the right ven- 
tricle and a prominent pulmonary arc, with dilatation 
that often spreads to the left pulmonary artery. Pulsa- 
tion may sometimes be observed in this dilated artery. 

Squatting is unusual but was sometimes seen among 
those with central cyanosis. 

As seen on the roentgenogram, the heart may vary 
from small to very large, the typical picture being a nor- 
mal-sized heart with a prominent pulmonary artery 
(larger than the aorta). As the heart enlarges, the pul- 
monary artery prominence may be hidden. Cyanotic 
patients, on the average, had the larger hearts. A right 
aortic arch was found only once in the entire series. 

Electrocardiographic evidence of right ventricular 
preponderance was found in all cyanotic cases and in all 
but 4 of the acyanotic group. Deep T wave inversion 
across the chest leads to V4, V5, or V6 always indicated 
a right ventricular systolic pressure over 100 mm. and 
was considered as an indication for surgery. A PII 
wave over 5 mm. was also found to have a serious prog- 
nostic significance, often calling for valvulotomy. 

High right ventricular pressures were found on cathe- 
tefization—over 180 mm. in 6 cases. Most patients 
also had elevated right atrial pressure. In about one- 
half of the cyanotic cases the catheter passed into the 
left atrium and in 10 per cent of the acyanotic cases a 
potential opening was demonstrated by the catheter’s 
entering the left side. 

Cardiac output studies surprisingly showed that sig- 
nificant reduction takes place in the late stages, mak- 
ing it difficult to explain the peripheral cyanosis which 
is so common. 

At surgery or autopsy the fused valve leaflets form a 
dome-shaped structure with the small opening usually in 
the center. The cusps are often thickened and de- 
formed but not calcified. Infundibular stenosis was 
rare. Careful study of autopsy specimens revealed an 
opening in the atrial septum in every case which had 
shown central cyanosis in life. The opening was either 
a defect in development of the septum or an incom- 
pletely sealed foramen ovale 

Several cases complicated by other lesions are de- 
scribed briefly. 

In summary the author’s indications for surgery are 
(singly or in combination): right ventricular pressure 
over 100 mm. with disability; electrocardiographic evi- 
dence of right heart strain; giant ‘‘a’’ wave in the jugu- 
lar pulse (when a good tracing can be obtained); severe 
symptoms; considerable cardiac enlargement. 

Results of valvulotomy are to be published in a sub- 
sequent paper 

Seventeen roentgenograms; 4 photographs; 
trocardiograms; 1 graph; 5 drawings; 9 tables. 

Zac F. ENpREss, M.D 
Pontiac, Mich. 
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Pulmonary Artery Enlargement Simulating a Neo- 
plasm of the Lung. Case Report with Angiocardio- 
graphic Studies. Theodore J. Talbot and Jacob J. 
Silverman. Am. Heart J. 48: 146-151, July 1954. 

The authors give the case history of a 69-year-old 
male in whom a mass was observed at the root of the 
left lung on a conventional roentgenogram of the chest. 
The history was one of a sudden occurrence of hemopty- 
sis, followed by blood streaking for three days. A neo- 
was suspected. Bronchoscopy was negative. 


plasm 
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Angiocardiographic examination demonstrated an en- 
larged left pulmonary artery, which corresponded with 
the mass observed on the conventional film. 
Enlargement of the pulmonary artery may be due toa 
variety of causes: syphilis; mycotic infections: con- 
genital anomalies such as intra-auricular septal defect, 
patent ductus arteriosus, pulmonic stenosis, and trans- 
positon of the great vessels; mitral stenosis; chronic 
pulmonary disease; thoracic deformities; trauma, 
The enlargement may also be merely a variation of the 
normal. 
Four roentgenograms. HErnry K. Tay.Lor, M.D. 
New York, N. Y. 


The Radiology of Vascular Abdominal Catastrophies. 
Eric Samuel. J. Fac. Radiologists 6: 27-37, July 1954. 

This paper is a review of the radiological and clinical 
findings in abnormalities of the vasculature of the ab- 
dominal cavity. The author has classified the lesions 
as retroperitoneal and interperitoneal. 

The retroperitoneal lesions include abdominal aneu- 
rysm, aortic embolus, aortic thrombosis, splenic vein 
thrombosis, ruptured spleen, and renal infarction follow- 
ing thrombosis or embolus of the renal vessels. 

The lesions of the abdominal aorta are most readily 
demonstrated by the x-ray examination. Abdominal 
aneurysm is suggested by a soft-tissue mass, which may 
be found to pulsate on physical examination. Within 
this mass, may be seen a curvilinear area of calcification 
with its concavity directed toward the mid-line. The 
author has found that erosion of the lumbar vertebrae is 
a relatively rare sign of abdominal aneurysm. Dis- 
placement of the esophagus forward and to the left 
side of the diaphragmatic hiatus is almost a pathogno- 
monic sign of abdominal aneurysm near the diaphragm. 

The findings in rupture or dissection of an abdominal 
aneurysm are essentially the same as those mentioned 
above, plus a history of constant severe pain radiating 
into the back and legs. There are usually obliteration 
of the psoas muscle shadows, scoliosis to the affected 
side, and a reflex ileus. 

An aortic embolus or aortic thrombosis usually cannot 
be suspected from plain filming of the abdomen but can 
be diagnosed by aortography. 

The interperitoneal lesions discussed are 
mesenteric embolus and venous mesenteric thrombosis. 
Embolism is about forty times as frequent in the supe 
rior mesenteric artery as in the inferior mesenteric artery. 
The clinical picture of a mesenteric embolus is that of 
severe abdominal pain, shock, rapid pulse rate, and a 
falling blood pressure. Abdominal distention soon ap- 
pears, with an absence of bowel sounds. A plain film of 
the abdomen shows numerous short fluid levels in the 
small bowel, appearing within three to five hours after 
the onset of symptoms. Fluoroscopically the fluid 
levels are relatively immobile. <A soft-tissue mass may 
be seen below them. The colon, if it is involved, may 
be distended, the distention often terminating abruptly 
at the point corresponding to the end of the vascular 
supply. 

Venous mesenteric thrombosis is more frequent than 
arterial embolism, but both conditions result in infare- 
tion of the affected portion of the bowel. The onset of 
symptoms of venous mesenteric thrombosis is gradual, 
and it is usually seen in patients who have had previous 
vascular accidents. The diagnosis is seldom made from 
plain films because of the slight gas distention and ab- 
sence of fluid levels. Barium studies usually show the 
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affected small bowel to be slightly distended, and barium 
will remain in this segment of bowel for a considerable 
period of time. This altered motor activity of a single 
intestinal coil is highly significant. 

This is a good review of the x-ray findings in vascular 
lesions of the abdomen. The author does not present 
any new roentgen signs. Four case histories are in- 
cluded, with reproductions of the roentgenograms. 

Joun P. Cuampion, M.D. 
Grand Rapids, Mich. 


The Renal Circulation in Experimental Hypertension. 
Angiographic and Morphological Studies in the Rabbit. 
P. M. Daniel, Marjorie M. L. Prichard, and G. N. Ward- 
McQuaid. Brit. J. Surg. 42: 81-95, July 1954. 

Experimental hypertension was produced in rabbits 
by unilateral nephrectomy followed by clip-constriction 
of the contralateral renal artery. In 100 animals thus 
treated, renal angiography was performed with Thoro- 
trast introduced by means of a catheter inserted through 
a femoral artery. 

Immediately following application of the clip, all 
intrarenal arteries were constricted and perfusion of the 
entire kidney was delayed. At later stages, animals 
in which hypertension failed to develop showed angio- 
graphic patterns similar to preoperative controls. 
Those animals in which ‘“‘malignant’’ hypertension oc- 
curred, with renal failure, showed marked constriction 
of intrarenal arteries and a generalized reduction of re- 
nal circulation. Microscopically there were no histo- 
logic changes in the kidneys, nor was there evidence of 
renal artery thrombosis 

Animals with a “benign’’ chronic hypertension were 
found frequently to have some dilatation of the main 
renal artery distal to the clip, but parenchymal angio- 
grams were similar to those of controls. There was 
neither a decrease in circulation through the cortex nor 
an increase in blood flow through the medulla, as has 
been postulated in association with hypertension by 
other workers, and has been observed morphologically 
in man. The absence of these changes,was confirmed 
microscopically by neoprene casts of the renal blood 
vessels and histologic preparations of the kidneys. 

Thirty-two roentgenograms; 5 photomicrographs; | 

drawing; 5 graphs; 1 table. 
RICHARD E. BUENGER, M.D. 
Chicago, Ill. 


Contrast Demonstration of the Portal Circulation 
Following Percutaneous Transperitoneal Puncture of 
the Spleen. G. Aurig, H. J. Siisse, W. Kothe, and O. 
Scholz. Fortschr. a. d. Geb. d. Réntgenstrahlen 81: 
1-8, July 1954. (In German) 

Recent methods of studying the portal circulation 
roentgenologically have been of decided value to the 
surgeon in planning the operative technic. A relatively 
simple method using transperitoneal puncture of the 
spleen is described. 

Under general anesthesia a needle, 15 cm. long with a 
1.2 to 1.5-mm. cannula, is inserted in the ninth or tenth 
interspace. Experience has shown that anterior punc- 
ture is more easily carried out than lateral. After pene- 
tration of the splenic capsule, blood is aspirated. In- 
creased pressure within the spleen may be estimated, the 
normal being 10 to 16 mm. of water. Twenty to 30 c.c. 
of 70 per cent Joduron is then injected into the spleen 
under rather light pressure, preferably with fluoroscopic 
control. The first film is made immediately after in- 








jection and a series of three or four others are exposed as 
quickly as the cassettes can be changed. 

Cases are presented and discussed illustrating the ap- 
plication of this method to the study of increased portal 
tension, carcinoma of the pancreas, splenic vein throm- 
bosis, lymph node metastasis, and other mass lesions. 
The authors consider this method simple and practical 
and regard it as a definite contribution to the problem of 
preoperative investigation of the portal circulation. 

Nine roentgenograms; 1 table. 

E. W. SPACKMAN, M.D. 
Fort Worth, Texas 


Intraosseous Venography of the Lower Limb and 
Pelvis. A. C. Begg. Brit. J. Radiol. 27: 318-324, 
June 1954. 

Intraosseous administration of contrast medium for 
phlebography is a simple and easy procedure. Under 
intravenous Pentothal anesthesia, and with aseptic 
precautions, a special needle with an internal diameter 
of 1.2 mm. is inserted into the appropriate bone. A 
syringe is attached to the needle and negative pressure 
is applied. As soon as blood appears in the syringe, 20 
c.c. of 50 per cent Uriodone (iodopyracet) is injected in 
from three to five seconds and films are made immedi- 
ately. 

Thirty patients were studied by this procedure, with 
no untoward results. Twenty cubic centimeters of 
the medium is usually sufficient to demonstrate the 
veins of the leg and thigh. Raising the leg 45 degrees 
after films have been made aids in visualization of the 
thigh. The selection of the site of injection depends 
upon the problem involved. To demonstrate the in- 
ternal iliac vein, the common iliac vein and the inferior 
vena cava, the great trochanter has proved to be the 
most suitable; to show the superficial and deep veins ot 
the thigh and the external iliac vein, the tibial tuberosity 
has been found satisfactory; while to show the venous 
systems of the leg and thigh, the lower end of the tibia is 
most suitable. If this latter is covered by an ulcerated 
area, the lower end of the fibula may be used. The os 
calcis has not proved to be so useful, for its deep drain- 
age seems to be almost confined to the post-tibial vein 

This method has two distinct advantages: it can be 
used in the presence of edema or poor veins, and it 
shows both superficial and deep veins if they are not 
obstructed 

Twenty-three roentgenograms; | photograph 

Sypney J. Haw.ey, M.D 
Seattle, Wash 


Femoral Pneumoarteriography. D. Catalano. Ra- 
diol. med. (Milan) 40: 638-642, July 1954. (In Italian) 

The author has used pneumoarteriography in studies 
of the circulation of the lower limb 

Visualization of the arterial tree with oxygen as the 
contrast material was introduced by D’Errico in 1951 
(Riforma med. 65: 401, 1951. Abst. in Radiology 58: 
899, 1952). The patient is ambulatory, and the pro- 
cedure carries no risk. Since an improvement in symp- 
toms of the arterial disease is often observed in the 
twenty-four hours after the examination, introduction 
of oxygen has been continued ii some cases thera- 
peutically. The technic of injection is described 

While the arteries are not as well demonstrated with 
gas as with an opaque medium, the former offers 
several advantages. More accurate study of the arte- 
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rial wall is possible, especially in those cases with cal- 
careous deposits, since the irregular vascular margins 
are not concealed as with an opaque material. The 
complete harmlessness of the method allows its repeti- 
tion many times. Arterial spasm, which may be pro- 
duced by the organic iodides, is not encountered. To 
these advantages may be added the therapeutic value 
of oxygen mentioned above. Pneumoarteriography 
cannot, however, replace the opaque method except in 
cases of iodide sensitivity. When it is performed just 
before the usual opaque study, more complete informa- 
tion can be obtained than with either method alone. 
Ten roentgenograms. 
CHRISTIAN V. Cimino, M.D. 
Fredericksburg, Va. 


Experimental Investigations in Angiocardiography. 
Z. Zsebék, R. Gergely, and M. Gergely. Fortschr. a. d. 
Geb. d. R6éntgenstrahlen 81: 9-15, July 1954. (In 
German } 

While the increasing use of angiocardiography has 
proved its value, mortality rates of 0.5 to 1.7 per cent 
have been reported. The authors undertook experi- 
ments on dogs to obtain more exact data as to the 
causes of danger. Particular attention was given to 
vasomotor and respiratory problems. Fifty-seven 
studies were made under ether anesthesia. 

The dogs were given 50 or 70 per cent Joduron, 1.5 
to 3.0 gm. per kilogram of body weight. Respiratory 
volume and weight were recorded. Arterial pressure 
was taken at the femoral artery (open method) and 
correlated with the roentgen findings and in most cases 
with the electrocardiograms. Some authors have stated 
that dogs never manifest sensitivity to iodine. This 
proved to be totally incorrect. Subjective symptoms of 
reaction were itching, vomiting, excessive heat, and 
cramping. Objective symptoms were apnea, pallor, 
bradycardia, cough, etc. The use of a 70 per cent solu- 
tion of the medium led to prolonged apnea; 50 per cent 
produced less reaction. Blood pressure showed a sharp 
immediate rise followed by a fall below normal in two 
to three seconds. A fall of 80 mm. Hg was observed 
with the 70 per cent solution; a fall of 60 mm. Hg. with 
the 50 per cent solution. The blood pressure rose again 
to normal, or slightly higher, after a minute or two 

The reduction of blood pressure has been considered 
by some authors to occur on the basis of a coronary in- 
sufficiency. To test this theory, the authors used phys- 
iological sodium chloride solution in doses of 3 c.c. per 
kilogram of body weight, but no effect was produced 
At double this dose, there was a temporary fall in 
blood pressure of about 30 mm. Hg. Similar reactions 
were noted with 8.5 per cent sodium chloride and 28 per 
cent dextrose solutions. The molecular concentration 
of these solutions closely approximates that of 70 per 
cent Joduron. It was found that 10 per cent sodium 
chloride solution or 50 per cent dextrose solution, given 
in dosage of 3 c.c. per kilogram, reduced the pressure 
to zero in a few seconds and the animal died 

On this basis it is concluded that coronary insuffi- 
ciency does not produce the symptoms but the changes 
in blood pressure and breathing are directly dependent 
on the amount and concentration of the material used. 
The reaction is not specific for iodine but occurs with 
any material of similar molecular concentration 

Five figures, including 2 roentgenograms; | table 

EE. W. Spackman, M.D 
Fort Worth, Texas 
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Congenital Tracheoesophageal Fistula Without Atre- 
sia of the Esophagus. K. S. Mullard. J. Thoracic 
Surg. 28: 39-54, July 1954. 

The author discusses briefly the embryology of 
tracheoesophageal fistulas and reviews the literature. 
Over 30 cases without esophageal atresia were found: 
to these, 2 more are added. Eleven of the cases re- 
ported in detail were in adults. In only 2 of these did 
the symptoms date from birth or childhood; 1 patient 
had nosymptoms. In only 5of the 11 cases was therea 
history of coughing up of ingested food. The absence 
of this last symptom makes the diagnosis in the early 
stages more difficult. Recurrent pneumonitis was the 
chief finding in 4 patients. 

Proof of the presence of a fistula is often difficult be- 
cause of the small orifices. The chief method of in- 
vestigation is by means of an opaque swallow of a thin 
barium mixture or Lipiodol, with the patient prone, so 
that gravity can assist the flow of the material in the 
trachea or bronchus. The author believes that these 
lesions may be more common than would appear from 
the published reports and suggests the advisability of 
including an opaque swallow in the investigation of re- 
fractory or recurrent pneumonitis. 

It is felt that the mobile esophageal mucosa may 
move downward with the passage of food through the 
esophagus and cover the orifice of the fistula, at which 
point the mucosa is fixed. This would account for the 
absence of symptoms until later in life, when the nor- 
mal mobility of the esophagus in relation to the other 
mediastinal contents, especially the bronchi, is inter- 
fered with by the progressive adherence of the affected 
lung to the chest wall and mediastinal pleura. 

Twelve figures, including 4 roentgenograms. 

RENE G. Fortier, M.D 
St. Paul, Minn 


Ciliated Epithelial Cyst of the Esophagus Associated 
with Cardiac Abnormalities. Report of Two Cases. 
Oscar Creech, Jr., and Michael E. De Bakey. J. 
Thoracic Surg. 28: 64-77, July 1954. 

Ciliated epithelial esophageal cysts characteristically 
are located in the lower third of the esophagus and 
usually project to the right. They are composed of a 
lining epithelium of pseudo-stratified, columnar, cili- 
ated cells, resting on a layer of submucous connective 
tissue, which may contain scattered tubular glandular 
formations and smooth muscle. Some stratified squa- 
mous epithelium may also be seen. There is no com- 
munication with the lumen of the esophagus. The 
authors report 2 cases in which such esophageal cysts 
were associated with cardiac abnormality. 

The first patient was a forty-eight-year-old white man 
who was admitted for investigation of a mediastinal 
tumor between the esophagus and the heart. X-ray 
examination showed a circumscribed mass 6 cm. in diam 
eter along the posterior border of the heart in the re- 
gion of the right auricle, apparently contiguous to the 
heart. It displaced the barium-filled esophagus to the 
left, indenting its right anterior wall. Electrocardio 
graphic changes suggested mild cardiac disease. At 
operation a cyst was found lying within the esophageal 
wall, adherent to the pericardium over the right atrium. 
Following removal of the cyst, the cardiac rhythm be 
came regular. The pathologic report described a cili- 
ated epithelial cyst of the esophagus. 
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The second patient was a thirty-year-old white man 
who complained of mild pain in the retrosternal area, 
with radiation to both pulmonary fields. Fluoroscopic 
examination of the esophagus showed indentation of its 
anterior wall. On exploration a cyst was found in the 
postero-inferior mediastinum, lying within the wall of 
the esophagus and intimately attached to the pericar- 
dium over the left atrium. The electrocardiogram 
showed improvement after operation. The pathologic 
diagnosis was ciliated epithelial mediastinal cyst. 

These cysts are similar to bronchogenic cysts and the 
two may have a common origin. The embryology is 
discussed 

If the cysts do not become infected they are usually 
symptomless, though, it is possible that those which 
are intimately attached to the pericardium may give 
rise to symptoms, as suggested by these 2 cases. 
Further follow-up studies would be necessary to estab- 
lish a definite relationship between the tumors and the 
cardiac abnormality. 

Four roentgenograms; 5 photographs; 3 photomi- 
crographs; 3 drawings RENE G. Fortier, M.D 

St. Paul, Minn. 


Abnormal Ring Contractions of Thoracic Oesoph- 
agus, with an Account of Familial Manifestations. 
T. V. L. Crichlow and H. J. Shaw. Brit. J. Surg. 42: 
46-53, July 1954. 

Curling, corkscrew esophagus, tertiary contractions, 
ripple esophagus, spasmes étages, and Barsony-Teschen- 
dorf syndrome are all variations of the roentgenographic 
appearance of a common disorder, consisting in multi- 
ple segmental spasms of circular muscle in the lower 
two-thirds of the esophagus. The disease becomes 
manifest in older males and usually progresses with age, 
being more symptomatic as the structural changes be- 
come more severe. 

Roentgenographic findings in mild cases are limited 
to irregular esophageal contractions below the tracheal 
bifurcation. More advanced cases manifest a_per- 
sistently visible cricopharyngeus indentation, more 
marked lower esophageal contractions, and a constant 
ring contraction at the level of the tracheal bifurcation 
In severe cases there are dilatation of the entire esopha- 
gus (without increase in length as in cardiospasm), 
multiple ring contractions, and false or true diverticula 
near the cardia. 

The authors report the occurrence of this condition in 
6 members of a family of 8. Two brothers had ad- 
vanced changes with definite clinical and radiologic evi- 
dence of dysphagia and diverticula. Four other mem- 
bers of the family—3 brothers and a sister—showed 
definite radiologic evidence of early “rippling” of the 
esophagus but were without symptoms. One brother 
had died before the family came to the attention of the 
authors; a second sister was normal 

The authors attribute the disorder to an autonomic 
dyskinesia of the smooth muscle walls of the esophagus. 

Twenty-eight roentgenograms. 

RicHarpD E. BuENGER, M.D. 
Chicago, II. 


Obstruction of the Esophagus by Diseased Ectopic 
Gastric Mucosa. R.G. Thomas, A. E. Rappaport, and 
J.P. Keogh. Dis. of Chest 26: 92-99, July 1954. 

Ectopic gastric mucosa is not an infrequent finding. 
It has been reported in the upper third of the esophagus, 
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the lower third of the esophagus, within gastric cysts of 
the mediastinum, chronically inflamed gallbladders, 
cysts of the pancreas, Meckel’s diverticula, chronic 
tuberculous ulcers of the colon, and in teratomas 
These islands of gastric mucosa, no matter where they 
may occur, are subject to all the diseases and malforma- 
tions to which gastric mucosa is heir. These include 
acute and chronic inflammations, ulcerations, polypoid 
hyperplasias, and hypertrophies. When symptoms 
arise from such ectopic foci, they usually are due to ul- 
ceration of the focus, with subsequent hemorrhage 
and/or pain 

Two cases of esophageal obstruction due to diseased 
ectopic gastric mucosa are presented 

Case 1: A 45-year-old white female complained of 
vomiting and dysphagia. X-ray study of the esoph- 
agus showed a sharply outlined obstruction at the 
junction of the middle and lower third of the esophagus 
Esophagoscopy was performed and an obstructing le- 
sion was seen 30 cm. from the gum margin. Biopsy 
diagnosis was “esophagitis, ulcerative, severe.”” The 
pathologist also mentioned the possibility of ectopic 
nests of gastric mucosa. A second biopsy confirmed 
this suggestion 

Attempts to dilate the esophagus were not successful, 
and an exploratory thoracotomy was performed. The 
wall of the lower 8 cm. of the esophagus was found to be 
markedly thickened and adherent to the surrounding 
structures. After freeing the involved area, the esoph- 
agus was incised and the lumen was found to be com- 
pletely obstructed. Biopsy again showed chronic esoph- 
agitis with inflamed gastric mucosa. The lower seg- 
ment of the esophagus was resected and an anastomosis 
between the fundus and the upper portion of the esoph- 
agus was carried out The postoperative course 
was uneventful 

Case 2: A 54-year-old white female had had difficulty 
in swallowing for six months, with a 30-pound weight 
loss. X-ray study of the esophagus revealed an ob- 
structing lesion in the lower third, and esophagoscopy 
showed a bleeding mass. A second esophagoscopy 
later demonstrated what appeared to be a polyp, anda 
biopsy was reported as showing “hemangioma of the 
esophagus.”"’ Exploratory thoracotomy showed an 
elongated, thickened area, with an obstructed lumen 
Biopsy and frozen section revealed “ectopic gastric 
mucosa.”” Following resection and anastomosis re 
covery was uneventful 

Inasmuch as these lesions will mimic a malignant 
growth by virtue of the clinical signs of obstruction, 
weight loss, pain, bleeding, and x-ray pattern, the au 
thors feel that the surgeon should possess conclusive 
proof of essential malignancy before he admits defeat 

Four roentgenograms; 4 photomicrographs; 2 
photographs ALFRED O. MILLER, M.D 

Louisville, Ky 


Pyloric Stenosis Complicating Acute Poisoning by 
Ferrous Sulphate. Mary J. Wilmers and A. J. Heriot 
Lancet 2: 68-69, July 10, 1954 

Twenty-two cases of acute iron poisoning, usually due 
to the ingestion of large numbers of Fersolate tablets by 
very young children, have been recorded in the British 


literature (including the 2 cases reported by the 
authors) 

There are three main danger periods in ferrous sulfate 
poisoning. (1) In the first four to six hours death may 
occur from severe shock caused by corrosion of the 
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stomach. (2) After a latent period of twelve to twenty- 
four hours, absorbed iron may damage the liver so 
severely as to cause hepatic failure. (3) A late and much 
less acute complication is severe pyloric stenosis. From 
the evidence in the literature and in the authors’ cases, 
it takes about four weeks for the full clinical picture of 
pyloric obstruction to develop. Nine of the 22 pa- 
tients died in the acute stage; 1 of the 5in whom pyloric 
stenosis developed died despite gastrostomy and je- 
junostomy 

Vomiting, usually with repeated small hematemeses, 
is a constant symptom in the first twenty-four hours 
following the ingestion of ferrous sulfate in toxic doses. 
In both of the authors’ cases vomiting persisted. In the 
first case, roentgen examination four weeks after inges- 
tion of the Fersolate tablets showed a filling defect at 
the fundus, contracture of the lesser curvature, and de- 
layed emptying of the stomach. In the second case, 
after about the same length of time, a barium meal 
showed narrowing of the pylorus and contracture of the 
lesser curvature. Both children were successfully 
treated by gastroenterostomy. 

Four roentgenograms. 


Clinical and Experimental Studies with Banthine and 
Pro-Banthine in Peptic Ulcer. Henry A. Rafsky, 
Harry D. Fein, Leonard Breslaw, and Jeanne C 
Rafsky. Gastroenterology 27: 21-30, July 1954. 

Clinical observations were made on a series of 200 
patients with peptic ulcer symptoms, of whom 83 were 
treated with Banthine, 60 with Pro-Banthine, and 57 
by such conventional agents as belladonna, aluminum 
hydroxide, etc 

In 49 of 54 patients complaining chiefly of pain, com- 
plete or significant relief was obtained within twenty- 
four to seventy-two hours following administration of 
Banthine. Pyrosis was not significantly relieved until 
antacids were prescribed. Of 61 ulcer craters, 51 dis- 
appeared in two to six weeks, 6 became smaller, and 4 
persisted. The ulcer recurrence rate was 14 per cent 
Side-effects were observed but necessitated discontinu- 
ance of the drug in only 7 cases. 

The clinical results in the 60 patients treated with 
Pro-Banthine were similar to those in the Banthine 
series. Of 41 ulcer craters, 36 disappeared, 3 became 
smaller, and 2 remained unchanged. Side-effects oc- 
curred but were less pronounced than with Banthine 
The recurrence rate was 13 per cent. 

In the remaining 57 patients, treated by conventional 
methods, pain was not as dramatically or as quickly 
relieved. Pyrosis responded more rapidly. Of 33 
ulcer craters, 17 disappeared, 9 decreased in size, and 7 
remained unchanged. Twenty-two per cent of the 
group had recurrences, of which 7 responded to Pro 
Banthine and antacids 

Experimental studies on 25 patients with duodenal 
ulcer demonstrated a pronounced delay in gastric emp- 
tying after administration of 100 mg. of oral Banthine 
Placebos and atropine, gr. '/:s0 orally, produced no such 
effect. Emptying time was determined by the disap- 
pearance from the stomach of methylene blue after it 
had been instilled intragastrically in 250 c.c. of 5 per 
cent ethyl alcohol 

In another experiment 25 patients with duodenal ul- 
cer were given 240 c.c. of 5 per cent alcohol per os with 
atropine, gr. */1s0, and 50 mg. of Banthine on alternate 
days. The lowest secretory curves and lessened volume 
of gastric juice followed the use of Banthine. This 
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observation was confirmed in an additional group of 18 
patients. 
Three tables. RICHARD E. BUENGER, M.D 


Chicago, Ill. 


Primary Lymphosarcoma of the Stomach. Edward 
L. Jenkinson, Keith D. Epperson, and William H. 
Pfisterer. Am. J. Roentgenol. 72: 34-44, July 1954 

Primary lymphosarcoma of the stomach is believed 
to comprise from 1.8 to 2.0 per cent of malignant gastric 
tumors. The authors report 8 cases seen between 1939 
and 1951, of which 6 were proved microscopically in 
the last three years. The average age in this series was 
about the same as for carcinoma of the stomach. 
While the chances of a lesion being a sarcoma are in- 
creased as one descends the age scale, even under thirty 
years only one out of twenty-five primary malignant 
tumors of the stomach is a lymphosarcoma. 

The clinical, physical, laboratory, and roentgen find- 
ings are not diagnostic, but roentgen changes in the stom- 
ach out of proportion to the symptoms and physical 
condition of the patient suggest lymphosarcoma 
With proper treatment, the life expectancy is appreci- 
ably greater than in gastric carcinoma. Therefore, all 
patients in whom a malignant lesion of the stomach is 
suspected should be explored and a histologic diagnosis 
should be made so that those with lymphosarcoma may 
have the benefit of surgical excision and vigorous roent- 
gen therapy. 

Six roentgenograms J. R. Hate, M.D. 
Indiana University 


Contributions to X-Ray and Clinical Aspects of Re- 
gional Duodenojejunitis. A. Frank. Fortschr. a. d. 
Geb. d. Réntgenstrahlen 81: 51-55, July 1954. (In 
German ) 

The usual clinical and x-ray picture of terminal ileitis 
is well established. Relatively few cases of regional 
enteritis at higher levels have been reported. The 
author presents an unusual case involving the duodenum 
and upper jejunal loops 

A 42-year-old woman complained of vague gastric 
pain, fullness, diarrhea, and a sense of pressure in the 
upper abdomen, commencing in 1951. In January 
1953 an apparent stenosis had been observed roentgeno- 
logically in the region of the duodenojejunal flexure, 
with dilatation of the proximal duodenal loops and ex- 
aggerated peristalsis. X-ray examination by the 
author showed the descending and proximal horizontal 
duodenal loops to be dilated to approximately 7 cm 
The ascending loop up to the duodenojejunal junction 
was narrow. Distal to the stenosed area the jejunal 
loops were broadened; the rugal folds were thickened 
and irregular, and apparently somewhat stiffened. 
The ileum was normal. Delayed passage was noted in 
the small bowel. Hour-glass constriction of the cardiac 
end of the esophagus was also observed, with proximal 
dilatation. The stomach itself was entirely normal. 

Operation led to a diagnosis of local enteritis and 
chronic pancreatitis, but there was no stenosis in the 
region of the duodenojejunal flexure. The stenosis ob- 
served on the two separate x-ray examinations is at- 
tributed to spastic narrowing. The esophageal spasm 
was believed to be caused by sideropenia. Laboratory 
examination of the operative specimen showed edema- 
tous swelling and infiltration of the bowel wall, with 
areas of necrosis. 

















The author recommends a trial of treatment by anti- 
biotics in cases of regional enteritis, but operation is 
unavoidable if true organic stenosis is present 

Three roentgenograms. E. W. SpackMAN, M.D. 

Fort Worth, Texas 


Duodenal Ulcer in Children with Hemorrhage as the 
Presenting Symptom. Report of Three Cases. Edwin 
L. Marcus. J. Pediat. 45: 75-79, July 1954 

Tarry stools and hematemesis were the chief present- 
ing symptoms of 3 children, boys aged seven, ten and 
thirteen vears, with active duodenal ulcer. Two of the 
diagnoses were made by roentgen study and the third by 
exploratory laparotomy, forced by continued bleeding. 
Two had previously complained of some abdominal 
pain, but this was not an impressive feature of the his- 
H. G. PETERSON, Jk., M.D. 

New Britain, Conn. 


tory. 


Unusual X-Ray Appearance in Intestinal Tuberculo- 
sis. F. Bohm. Fortschr. a. d. Geb. d. Réntgen- 
strahlen 81: 15-24, July 1954. (In German) 

Since the introduction of streptomycin and the syn- 
thetic tuberculostatic preparations, the older concept of 
intestinal tuberculosis has changed from both the roent- 
gen and clinical standpoint. The author feels that 
there has been a “change of character’’ and that the 
present pathological picture is not entirely dependent on 
the mode of treatment. 

The process, during recent years, appears to be one 
of slow healing, with hyperplastic regeneration. This 
causes great difficulty in differential diagnosis, since an 
exactly similar picture is seen in regional enteritis, non- 
specific chronic inflammatory and granulomatous condi- 
tions, regenerative forms of colitis, and tumor. Ileo- 
cecal invasion secondary to an open lung lesion is now 
seen quite infrequently. It is therefore necessary to 
keep the possibility of tuberculosis in mind in the pres- 
ence of practically any process in the small or large 
bowel. Tuberculosis may be responsible for such roent- 
genologic findings as obliteration of the mucosal folds, 
hyperplastic and hypertrophic changes, ulcer, etc. 
Histologic examination of the operative specimen may 
add confirmative evidence but is often unreliable, es- 
pecially after antibiotic or chemotherapeutic treat- 
ment. Isolation of the organism from the stool is fre- 
quently extremely difficult. 

The tuberculous process may involve the colon as an 
isolated lesion, in contrast to non-specific enteritis 
Occasionally ulceration and fistula formation are ob- 
served. As noted above, the author believes that this 
changing picture indicates a difference in the character- 
istic course of the disease generally and is not entirely 
the result of modern antibiotic methods of treatment. 

Nine roentgenograms; 2 photographs; 1 drawing. 

E. W. SPACKMAN, M.D. 
Fort Worth, Texas 


Unusual Widespread Diverticulosis of the Small 
Bowel with Megaloblastic Anemia. A. Spang. Fort- 
schr. a. d. Geb. d. Réntgenstrahlen 81: 55-58, July 
1954. (In German) 

The finding of diverticula in the upper gastrointes- 
tinal tract, especially the duodenum, is relatively com- 
mon. The x-ray diagnosis as a rule is fairly simple. 
The author presents an unusual case, with widespread 
diverticula of the duodenum and small bowel associ- 
ated with hyperchromic, megaloblastic anemia. 
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The anemia was identical with the pernicious type 
Medullary bone punctures showed severe megaloblastic 
changes, and the blood picture was typical of megalo- 
cytic anemia. X-ray examination showed numerous 
diverticula of the duodenum and jejunum, varying in 
size from a few millimeters to 4 or 5 cm. in diameter, 
with 3 small diverticula in the lower esophagus and a 
few in the transverse colon. The diverticula were con 
sidered to be of congenital origin 

It is the author’s conclusion that the anemia resulted 
not only from nutritional deficiency but that a fault in 
absorption of the antimegaloblastic factor (B):), directly 
or indirectly connected with the presence of the diver- 
ticula, played a role. The anemia responded to the 
usual treatment and administration of B). 

Two roentgenograms; 1 chart 

E. W. SpacKMAN, M.D. 
Fort Worth, Texas 


Alimentary Tract in Disseminated Scleroderma with 
Emphasis on Small Bowel. Herbert L. Abrams, Wil- 
liam H. Carnes, and John Eaton. Arch. Int. Med. 94: 
61-81, July 1954 

The authors were able to find in the literature 21 
cases with either roentgenologic or pathologic evidence 
of intestinal involvement by scleroderma recorded in 
sufficient detail for analysis. They present 6 cases of 
their own in which widespread involvement of the gas- 
trointestinal tract was demonstrated roentgenologically 

The most striking aspects of these cases is the evi- 
dence that scleroderma with intestinal involvement can 
at times be a rapidly progressive fatal disease. Three 
of the cases were of relatively long duration, and the 
development of visceral symptoms, other than dys- 
phagia, was late. In the other 3 cases the course was 
far more rapid, 2 patients dying within two years of the 
onset of the disease. In this second group, dysphagia 
was a later manifestation than abdominal pain or dis- 
tress, anorexia, nausea, and vomiting; in 1 case there 
was no difficulty in swallowing. Skin changes were 
present in all patients, but there was no correlation be- 
tween their extent and skeletal disability or degree of 
intestinal involvement. All 6 patients showed Ray- 
naud’s phenomenon, and in 3 it was marked at the on- 
set of the disease. In general, no significant clinical 
evidence of pulmonary involvement was present 

There was no evidence of disturbed calcium me- 
tabolism in these cases. In 2 patients, those with the 
most rapid course, a flat glucose-tolerance curve was 
obtained. Similar curves have been described in 
sprue and other nutritional disorders in which there is 
impaired absorption. 

Roentgenologically, the most striking abnormality in 
the small bowel was a marked dilatation. The bolus 
of barium entered the involved loop and distended it to 
two or three times its normal size. Although the bolus 
should have been an effective stimulus for peristaltic 
waves, peristalsis either did not occur or was of dimin- 
ished amplitude, and the bowel remained distended for 
a considerable period. Similar abnormalities are pres- 
ent in the esophagus in scleroderma. Contractions 
are diminished or absent, and gravity must frequently 
be relied upon for the bolus to reach the stomach. A 
balloon placed in the esophagus has been found to dem 
onstrate delay or absence of propulsion and decreased 
tone, and it seems likely that balloon studies of the 
small bowel might reveal identical findings. Esopha- 
gitis (1 case) or peptic ulcer of the esophagus (1 case) 
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are found not infrequently, but they are not primary 
manifestations of the disease. They are probably 
caused by regurgitation of acid gastric secretions 
through a patulous esophagogastric junction. 

The size of small bowel loops was such as to suggest 
intestinal obstruction. In some instances the dilata- 
tion was quite localized, while in others it involved 
large portions of the small bowel. The proximal bowel 
showed far greater evidence of involvement than the 
ileum, although in 2 cases significant dilatation of the 
ileum was present. Dilatation may be limited to the 
duodenum (1 case) and, if so, usually ends about 4 to 5 
cm. before the ligament of Treitz. 

Hypomotility was present in all but 1 of the present 
series. In some cases the barium failed to reach the 
cecum by eight, ten, or even twelve hours. The reason 
for this delay almost certainly lies in the inability of 
involved portions of the bowel to respond to the normal 
stimulus for peristalsis. Even in 1 case with profuse 
diarrhea, transit time was markedly prolonged. 

In a few instances the mucosal pattern appeared ab- 
normal, but this was not a prominent finding. Seg- 
mentation of the barium, similar to that seen in sprue or 
some of the hypovitaminoses, was occasionally en- 
countered. - For the most part, however, there was con- 
tinuity of the barium column. In 1 case, in which 
follow-up films were obtained over a period of three 
years, there appeared to be narrowing of the small 
bowel and segmentation of the barium on the first 
examination. A year later there was significant dilata- 
tion. Duodenal stasis increased over a two- to three- 
year period. The valvulae were sharp and clearly de- 
lineated. On the final examination prior to death, the 
entire small bowel, including the ileum, was dilated, 
without significant discontinuity. Thus, the small 
bowel findings may be distinctive in the full-blown pic- 
ture and should be distinguished from those of the so- 
called ‘“‘motor dysfunction pattern.’’” The degree of 
dilatation seen in scleroderma is rarely encountered in 
the deficiency pattern. Involvement of the third por- 
tion of the duodenum is a prominent feature of sclero- 
derma, as is the frequent localization of findings to 
proximal small bowel loops. In the motor dysfunction 
pattern, the mid small bowel is commonly the site of 
some of the most typical findings. Segmentation, 
spasm, flocculation, and disturbance of contour, while 
present occasionally in scleroderma, were not prominent 
features in the authors’ cases. 

Rarely, other diseases made produce a roentgenologic 
picture similar to that seen in scleroderma. The 
authors have seen 1 case each of amyloid and of leu- 
kemic infiltration of the small bowel, with segmental 
destruction of the muscularis and associated marked 
dilatation of small bowel loops. Paralytic ileus and 
mechanical small bowel obstruction must also be con- 
sidered in differential diagnosis. 

Both cortisone and corticotropin were effective in 
producing temporary relief, and in 1 patient a sustained 
remission was initiated. In only 1 case was there evi- 
dence that the course of the intestinal involvement was 
influenced. 

The autopsy findings in 3 cases are described. 

Twenty-six roentgenograms; 8 photomicrographs. 


Pneumatosis Cystoides Intestinalis. Report of a 
Case. John D. Olson. Arch. Surg. 68: 899-906, 


June 1954. 
Mechanical and dietary theories have been offered to 





May 1955 


explain the appearance of gas cysts in the intestine, but 
there is still no completely acceptable explanation of 
this rare condition. The cysts are located in a specific 
segment of the bowel, frequently in the terminal ileum. 
In infants they appear to be predominantly submucosal; 
in adults they are usually subserosal. The gas content 
differs from that of the intestine, being 70 to 90 per cent 
nitrogen, 0 to 15 per cent carbon dioxide, and 3 to 20 per 
cent oxygen. No constant bacteriological findings 
have been noted. 

Most cases of pneumatosis cystoides intestinalis ap- 
pear in conjunction with an obstruction of the upper 
gastrointestinal tract, such as that produced by a duo- 
denal ulcer or a carcinoma of the pylorus. The cysts 
may also be associated with an enteritis. 

Discovery of pneumatosis cystoides intestinalis is 
usually incidental at surgery or autopsy. Clinical 
findings depend, as a rule, upon mechanical obstruc- 
tion due to encroachment upon the lumen of the intes- 
tine by the cysts. The cysts can be seen by x-ray ex- 
amination. The gas may dissect retroperitoneally and 
accumulate between the diaphragm and parietal peri- 
toneum, simulating pneumoperitoneum. 

A case is reported, in an eight-year-old girl, with con- 
comitant obstruction in the third portion of the duo- 
denum, presumably congenital. 

Three roentgenograms; 3 photographs; 1 photomi- 
crograph. DONALD DEF. Bauer, M.D. 

Coos Bay, Ore. 


Complete Non-Rotation of the Gut and Torsion Ob- 
struction of the Colon in an Adult (Case Report). 
W. P. Kleitsch and H. G. Reiser. Am. J. Digest. Dis. 
21: 123-127, May 1954. 

Some degree of failure of rotation is among the most 
frequent anomalies in the embryological development 
of the gut. Such errors of rotation are frequently as- 
sociated with a long mesentery. Rarely there may be 
complete failure of rotation and the various bowel seg- 
ments may occupy a fetal position. The authors pre- 
sent a case of this extremely unusual condition. 

The patient was a 3l-year-old white male admitted 
to the hospital in delirium tremens and suffering a 
bowel obstruction. The bowel was decompressed by 
nasogastric suction, and the obstruction was found to 
be incomplete. It was attributed to adhesions from a 
former appendectomy. Laparotomy was performed, 
and a loop of proximal ileum was found adherent to the 
abdominal scar. The involved segment was resected, 
but abdominal exploration was not done. Three 
months later, at a second operation for adhesions, a 
rotational anomaly of the colon was discovered. Eight 
months after this the patient was again seen because of 
tarry stools and hematemesis. Progressive distention, 
abdominal cramps, and right lower quadrant tenderness 
developed, and a barium enema study disclosed an ob- 
struction in the mid-portion of the transverse colon. 
The radiographic impression was volvulus of the cecum 
and ascending colon with possible adhesions. Explora- 
tion revealed a complete non-rotation of the bowel. The 
cecum and ascending colon were on a long mesentery 
and had rotated on the mid-colon to produce obstruc- 
tion. 

Excess mobility of the cecum is always associated 
with an abnormally long mesentery of the proximal 
colon. The obstruction which may result is usually 
designated as volvulus or torsion, though these terms, 
in their commonly accepted meaning, are not really 
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applicable. “‘Ceco-colonic torsion”’ is 
more descriptive of the condition. 

The diagnosis is relatively simple. The gas bubble 
representing the dilated cecum may be recognized by 
palpation and on roentgen examination. A barium 
enema confirms the diagnosis and may reduce the tor- 


suggested as 


sion. 
Treatment consists of restoring the normal relations 


of the cecum and colon, with fixation of the former to 
the abdominal wall. 
Five roentgenograms; 2 diagrams. 
FRANK T. Moran, M.D. 
Auburn, N. Y. 


Diverticulitis and Carcinoma of the Sigmoid Colon. 
Joseph Shaiken. Gastroenterology 27: 67-74, July 
1954 

Diverticulitis does not protect from or predispose to 
carcinoma of the colon. The two occur commonly in 
the same location and the same age group 

Rectal bleeding and weight loss are said to occur more 
frequently in carcinoma, while pain, fever, and urinary 
symptoms are common in diverticulitis. A smooth, 
elongated, tender mass favors the diagnosis of diver- 
ticulitis, particularly if it regresses with treatment. A 
hard nodular mass suggests cancer. Blood in the stool 
does not rule out diverticulitis as the underlying factor. 

Roentgenography demonstrates a short defect with a 
clear-cut, shelf-like area at both ends of a carcinoma. 
The mucosa is destroyed. Diverticulitis is apparent as 
a long defect. Either lesion may be fixed. A car- 
cinoma will not improve with conservative therapy, 
while the spasm of a constricting diverticulitis often 
will. 

Treatment of the combined lesions should be resec- 
tion and primary anastomosis. 

Six cases are briefly reported. 

Four roentgenograms. 

RICHARD E. BuENGER, M.D. 
Chicago, IIl. 


Diverticulitis of the Descending Colon Misdiagnosed 
as Carcinoma. Report of Two Cases. David D. 
Giardina and Samuel Richman. Gastroenterology 
27: 75-80, July 1954. 

Two cases of diverticulitis of the descending colon 
are presented. Roentgenographically they appeared 
to be carcinoma because of an abrupt transition from 
normal mucosa to a short annular deformity, which was 
actually due to an inflammatory mass. In retrospect 
the roentgenograms showed normal mucosa in this 
area. Although the two conditions may coexist, they 
should usually be differentiated by a barium enema 
study. 

Six roentgenograms. RicHARD E. BUENGER, M.D. 

Chicago, II. 


Lateral Double Contrast Barium Enema Exposure 
for Rectal Lesions. Samuel L. Beranbaum. Am. J. 
Digest. Dis. 21: 185-187, July 1954 

Recognizing the inadequacy of the routine barium 
enema in study of the rectum, the author recommends a 
procedure which seems to have definite merit. It con- 
sists of a simple double-contrast exposure in the lateral 
projection. When adequate evacuation cannot be ob- 
tained, the technic may be modified slightly, the trans- 
lateral exposure being made with the patient supine for 
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the anterior rectal wall and prone for the posterior wall. 
Four roentgenograms. Zac F. Enpress, M.D. 
Pontiac, Mich. 


Cholegraphy in Children. Georg Theander. Acta 
radiol. 42: 11-16, July 1954. 

For roentgen examination of both the gallbladder 
and bile ducts the author uses the term “‘cholegraphy,”’ 
distinguishing this procedure from cholecystography, 
designating examination of the gallbladder alone, and 
from cholangiography, referring only to the ducts. 

Cholegraphic studies were made with Biligrafin 
(Cholografin) in 11 children, 10 with presumably nor- 
mal biliary tracts and 1 with atresia of the bile ducts. 
The age range was from twelve days to two years. In 
9 of the 10 normal cases the gallbladder was visualized 
one to seventeen hours after administration of Bili- 
grafin. In 1 of these cases, even the common duct and 
hepatic radicles were clearly seen, and the contrast 
medium appeared in the renal pelves. In several of 
this normal group, including the patient with no visuali- 
zation of the biliary tract, the medium appeared in the 
bowel within one to seventeen hours. In the case with 
atresia of the main hepatic duct and its radicles (sub- 
sequently proved at operation) no contrast medium 
could be demonstrated in any situation 

The demonstration of Biligrafin in the bowel may be 
of value to exclude atresia of the bile ducts in cases in 
which this condition would otherwise have been diag- 
nosed erroneously. 

Two roentgenograms; 2 tables. 

J. R. Morrison, M.D. 
University of Arkansas 


A Case of Gallbladder Visualization After Injection 
of Perabrodil. K. Reinhardt. Radiol. clin. 23: 193 
197, July 1954. (In German) 

Only one similar case of filling of the gallbladder dur- 
ing intravenous urography with Perabrodil (Hersko- 
vits: Réntgenpraxis 10: 263, 1938) could be found in 
the literature. 

The author's patient was an 80-year-old man com- 
plaining of dysuria, but with an essentially negative past 
history. Preliminary fluoroscopy demonstrated a 
distended colon between the liver and diaphragm. The 
pars media and antrum of the stomach were evidently 
displaced cephalad and partly interposed between the 
liver and diaphragm. Air-contrast studies of the blad- 
der showed a definite soft-tissue mass with smooth 
edges arising from its base. The first roentgenogram, 
made seven minutes after the injection of the medium, 
showed no excretion in the kidneys but a clear filling of 
the gallbladder. A cystogram with contrast substance 
confirmed a previous air-contrast demonstration of an 
intravesical tumor. No further roentgenologic studies 
were done, as operation appeared inadvisable on account 
of the patient’s age. 

In the case from the literature, there was good filling 
of the kidney pelves, in contrast to the findings in the 
author’s patient. It was suggested at that time that 
the Perabrodil contained a hepatropic substance as an 
impurity or that there was liver impairment. The 


author believes that his case is best explained by a slight 
transient defect of hepatic function. 

Observations have been reported of the appearance 
of Perabrodil in the stomach following intravenous in- 
It was assumed that the chemical was ex- 
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creted via the salivary glands and swallowed rather than 
that primary excretion occurred from the gastric mu- 
cosa. Repeat studies with Perabrodil injection in these 
same patients failed to show such behavior, and it was 
assumed that such heterotopic excretion represented 
only a transient disturbance of function rather than a 
permanent condition 
The author suggests that the interposition of the 
colon and the displacement of the stomach might indi- 
cate some reflexly induced changes in the vegetative 
control of hepatic function as a cause for this hetero- 
topic excretion. 
The radiologist should be on the lookout for excretion 
of Perabrodil via organs other than the kidneys. 
Three roentgenograms 
CHRISTIAN V. CrmmMiIno, M.D 
Fredericksburg, Va. 


THE SPLEEN 


Traumatic Rupture of the Spleen. Alvin C. Wyman. 
Am. J. Roentgenol. 72: 51-63, July 1954 

Traumatic rupture of the spleen is an acute intra- 
abdominal emergency demanding prompt diagnosis 
and prompt decisive surgical action. It would be most 
desirable to have reliable roentgenographic signs by 
which a diagnosis could be definitely made or suspected 
The author has analyzed 18 cases of traumatic rupture 
of the spleen seen in a five-year period (1947-52) 
He has also reviewed films of the abdomen (gastroin- 
testinal, gallbladder, urinary tract, and lumbar spine 
examinations) from 500 consecutive cases to establish a 
reasonable estimate of the normal position and size of 
the spleen and the frequency of routine visualization. 

The results of the study are presented in tabular 
form and the conclusions are as follows: 

“1. Evidence of intra-abdominal fluid may be im- 
possible to detect. A large amount may be present, 
and yet the secondary effects produced therefrom may 
be absent or show scant evidence of it 

“2. Obliteration of the splenic outline may actually 
occur, but failure to visualize the spleen is a frequent 
normal finding and, per se, does not warrant a diagnosis 
of splenic rupture 

“3. Enlargement of the splenic outline, demon- 
strated by downward displacement of the level of the tip 
of the lower pole, and measurable increase in its trans- 
verse diameter, is a reasonably constant sign It is 
present early after trauma and should be sought for as a 
pathognomonic sign.”’ 

Twenty-two roentgenograms; 2 photomicrographs; 
H. C. Neucks, M.D. 

Indiana University 


7 tables. 


Torsion of the Spleen Associated with Pneumo- 
peritoneum. William H. Falor and Darrel C. Angus 
Am. Rev. Tuberc. 70: 166-170, July 1954 

Two cases of splenic torsion in patients undergoing 
therapeutic pneumothorax are presented. Both gave a 
short history of severe left upper abdominal pain begin- 
ning suddenly and persisting, and in each a tender ieft 
upper quadrant mass was found on examination. Both 
required splenectomy because of apparent infarction of 
the spleen. 

Congenital factors in torsion of the splenic pedicle are 
the length of the pedicle and the conformation of the 
abdominal cavity. The spleen is unusually mobile in 


the absence of the lienorenal ligament, and in such cases 
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the acquired factor of ptosis of abdominal viscera in- 
duced by pneumoperitoneum can permit more mobility 
and lead to torsion of the organ. 5 
In a review of a large number of cases of torsion of 
the spleen, splenic enlargement associated with malaria 
was found in nearly 30 per cent. This, therefore, is an 
additional factor. Another large group of patients 
were pregnant, in the puerperium, or had borne chil- 
dren, suggesting that flaccidity and relaxation of the ab- 
domen following pregnancy also favor torsion of the 
spleen. 
Four roentgenograms; 1 diagram. 
Joun H. Juni, M.D 
University of Wisconsin 


THE DIAPHRAGM 


Partial Relaxation of the Right Hemidiaphragm. 
Mario Rossetti. Radiol. clin. 23: 210-223, July 1954. 
(In German) 

The shape of the diaphragm is influenced not only by 
physiologic but also by anatomic factors. Its muscula- 
ture is not homogeneous. Some of its bundles are 
stronger than others, leading to irregularity in its sur- 
face, because of their completely different capacity for 
contraction. The stronger ones are posterior and lat- 
eral and are attached to the vertebral column and ribs 
posteriorly and to the posterior lobe of the central ten- 
don laterally. Their contraction depresses the posterior 
segments of the diaphragm markedly. The muscle 
anteromedial section are much weaker 
and shorter. These lead from the sternum and anterior 
portion of the chest wall to the central tendon. The 
diaphragm is especially weak in the sternocostal trigon 
(foramen of Morgagni) anteriorly, and in the lumbo- 
costal trigon (foramen of Bochdalek) posteriorly. 
These are favored sites for diaphragmatic hernia. 
Their muscle content is poor and there are many fibrotic 
clefts. 

In the routine study of chest films, a hump in the 
anteromedial portion of the diaphragm is often seen 
which can lead to difficulty in differential diagnosis. 
It is more prominent in inspiration and tends to dis- 
appear in full expiration. Its respiratory excursion is 
much less than for the rest of the diaphragm and may 
even be completely lacking, or paradoxical, especially in 
persons of slender build. 

The author describes briefly 11 cases with such ap- 
pearance. In no instance were there clinical findings 
related to this prominence. No essential changes in 
form and size and no complications were encountered 
during the period of observation, which in some in- 
stances extended over several years. No localized 
condition usually accepted as modifying the contour of 
the hemidiaphragm was found. However, some condi- 
tions were seen in the chest which were considered to 
play a role: injury to the phrenic nerve during thyroid- 
ectomy, effects of pressure from intrathoracic goiter, 
fibrotic changes in the region of the middle lobe, and old 
fibrous tuberculosis in both upper lobes. Emphysema 
especially predisposes to the formation of this promi 
nence because of the changes in intrathoracic tension and 
the atrophy of disuse of the diaphragmatic musculature. 
The weak muscle bundles in the anteromedial portion 
evidently relax easily under these conditions. 

Relaxations of the right hemidiaphragm are divisible 
etiologically into two groups: those with myogenic 
factors and those with disturbance in innervation, as 


bundles in the 
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from processes near the phrenic nerve. Paradoxical 
respiration of the hump is in favor of the latter. 

To be considered in the differential diagnosis are dia- 
phragmatic hernia of the liver, encapsulated effusion in 
the region of the diaphragmatic pleura, neoplasm, 
atelectasis, etc. The fact that subphrenic expansive 
processes favor the anteromedial portion of the dia- 
phragm as a locus minoris resistentiae, for the ana- 
tomic reasons described above, can complicate the dif- 
ferential diagnosis at times. A pneumoperitoneum can 
clarify the doubtful cases and is a harmless procedure 
provided certain contraindications are observed. 

This picture of anteromedial partial relaxation of the 
right hemidiaphragm should be clearly recognized to 
avoid diagnostic and therapeutic error. The typical 
setting is in older patients, especially with marked em- 
physema, with decreased tonus of the diaphragmatic 
musculature and selectively reduced or suspended res- 
piratory excursion in this segment. It should be re- 
garded practically as an adaptation of age to the physio- 
logic and anatomic conditions obtaining in the chest, 
and not as pathologic. 

Six roentgenograms. 

CHRISTIAN V. Cimino, M.D. 
Fredericksburg, Va. 


Localized Bulge of the Right Diaphragm Simulating 
Neoplasm. Samuel Richman and William F. Barry, 
Ir. Am. J. Roentgenol. 72: 22-28, July 1954. 

The author reports 4 cases demonstrating a localized 
convex bulging of the superior surface of the right dia- 
phragm into the basal lung field. In 1 of these the bulge 
occurred in the anteromedial portion, in another in the 
posteromedial portion, and in 2 in the mid-portion of the 
diaphragm 

Surgery was performed on 1 case, and the involved 
portion was found to be thinned, elevated, and restricted 
in motion. The diaphragm was incised, and a nodule 
of liver tissue was found which conformed to the shape 
of the elevated portion. 

Pneumoperitoneum will definitely confirm the diag- 
nosis, if air is interposed between the diaphragm and the 
liver hump. Differential diagnosis entails considera- 
tion of diaphragmatic hernias, congenital anomalies, 
and liver neoplasms. 

This article adds further information as to the nature 
and cause of what has been previously designated in 
standard textbooks as anteromedial bulge or partial 
eventration of the diaphragm. 

Seventeen roentgenograms. 

Joun A. CAMPBELL, M.D. 
Indiana University 


THE MUSCULOSKELETAL SYSTEM 


The Idiopathic Hypercalcaemic Syndromes of In- 
fancy. K.G. Lowe, J. L. Henderson, W. W. Park, and 
D.A.McGreal. Lancet 2: 101-110, July 17, 1954. 

Idiopathic Hypercalcaemia in Infants with Failure to 
Thrive. R. D. G. Creery and D. W. Neill. Ibid., pp. 
110-114. 

In 1952, Fanconi et al. (Helv. paediat. acta 7: 314, 
1952) described a previously unrecognized syndrome 
observed in 2 children, consisting of physical and mental 
retardation, chronic renal disease, osteosclerosis, and 
persistent hypercalcemia. In the same year Lightwood 
and Payne (Arch. Dis. Childhood 27: 302, 1952) each 
reported a condition, characterized by hypercalce- 





ABSTRACTS OF CURRENT LITERATURE 








Zio 


mia, under the designation ‘‘idiopathic hypercalcaemia 
of infants with failure to thrive.”’ There is some differ- 
ence of opinion as to whether this represents a milder 
form of the syndrome described by Fanconi or whether 
it is a distinct condition. 

Lowe and his associates report a case comparable to 
the cases of Fanconi and 6 cases of the milder syndrome 
described by Lightwood and Payne. In the severe case, 
which terminated in death, roentgenograms of the skele- 
ton showed a general increase in bone density with ab- 
sence of trabecular pattern. There were transverse 
band-like stratifications near the ends of long bones 
somewhat resembling osteopetrosis (Albers-Schénberg 
disease) and a peculiar zonular effect in the tarsal 
centers, with an outer collar of increased density. The 
base of the skull showed the same dense amorphous 
texture as the rest of the skeleton. Plain films of the 
abdomen showed no evidence of nephrocalcinosis, and 
intramuscular pyelography failed on two occasions to 
demonstrate the renal pelves. 

In 4 of the milder cases roentgen studies of the skele- 
ton were negative. In the remaining 2 no mention is 
made of skeletal films. 

The authors conclude that the mild and severe types 
of idiopathic hypercaleaemia may be variants of the 
same disease process, of which the cause in not known 
Primary renal disease and primary hyperparathyroid 
ism seem to be unlikely causes, but hypervitaminosis 
D (or hypersensitivity to doses of vitamin D usually 
well tolerated by infants) merits etiologic considera- 
tion. Excessive administration of alkaline medicines 
may be an aggravating factor. 

Creery and Neill report a series of 16 cases of hyper- 
calcemia of the type described by Lightwood (cited 
above). In all these cases the density of the skull, 
pelvic bones, vertebrae, and thoracic cage was normal 
In 12 cases roentgenograms of the wrists showed trans- 
verse bands of increased density at the metaphyseal 
margins of the lower ends of the radius and ulna, witha 
similar appearance in the metacarpals in some cases 
In 8 cases a similar appearance was noted in the femur 
and tibia. These bands were single, narrow, and well 
defined, quite unlike ‘“‘growth lines’’ (which were pres- 
ent in addition in 4 cases); they were reminiscent of the 
dense lines seen in lead poisoning. In 1 child the bands 
were seen to develop as the illness progressed. In 4 
children followed to recovery, the bands disappeared 
In 7 cases an additional feature was a zone of slight rare- 
faction in the metaphysis, proximal to which the normal 
density of the diaphysis was resumed 

These authors discuss the possible mechanism of the 
production of the syndrome on the basis of an alimen 
tary over-absorption of calcium 

The paper by Lowe and his associates is illustrated 
by 10 roentgenograms, 9 photomicrographs, and 2 
photographs; that of Creery and Neill by 3 roentgeno- 
grams and 2 charts. Tables are included in both 
papers. 


Aseptic Necrosis of Bone as an Inherited Disease. 
M. Geiser. Schweiz. med. Wehnschr. 84: 903-906, 
July 31, 1954. (In German) 

Nine cases of an inherited bone disease occurring in 
five generations of a family totaling 68 individuals are 
presented. This entity, which has not previously been 
reported in the literature, best fits into the group of 
aseptic necrosis. Only males affected. The 
weight-bearing parts of the skeleton were especially 


were 
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involved, with preference for the hip joints and a tend- 
ency toward symmetrical involvement. Roentgen 
examination showed changes in the epiphyses, apoph- 
yses, and small bones (hip joint, knee joint, patella, 
talonavicular joint, shoulder joint, hand joints) re- 
sembling typical aseptic necrosis and osteochondritis 
dissecans. Osteolytic foci, condensations, and severe 
secondary deformities even to the complete disappear- 
ance of the involved part were seen. 

The first subjective symptoms, which are slight com- 
pared to the anatomic changes, appear only after the 
second decade. The disease may result in invalidism 
in its end stages. 

To be differentiated are joint changes of cretins, joint 
changes in tabes, bone changes of syringomyelia, Legg- 
Perthes’ disease, chondrodystrophy, enchondrodysos- 
tosis, osteoarthrosis, and multiple epiphyseal disturb- 
ance of Ribbing. 

Twelve roentgenograms; 1 chart; 1 table. 

CHRISTIAN V. Crmmrino, M.D. 
Fredericksburg, Va. 


The Klippel-Trenaunay Syndrome. M. Meier. 
Schweiz. med. Wechnschr. 84: 736-740, July 3, 1954. 
(In German ) 

The syndrome first described by and named for Klip- 
pel and Trenaunay consists of the following triad: (1) 
plane angioma (nevus) of the skin, (2) varicose dilata- 
tion of veins in a circumscribed segment of an extrem- 
ity, (3) hypertrephy of the soft parts and of the skele- 
ton of the involved region. The literature is surveyed 
and a single case is reported, with hypertrophy in the 
left upper arm and shoulder region. Since no mechani- 
cal narrowing or displacement of the involved circula- 
tion could be found to account for the venous changes, 
it is assumed that the condition represented a congenital 
malformation. This view was supported by the pres- 
ence of other abnormalities—hypoplasia of the first 
left rib and pigment loss of the skin in the region of the 
left upper arm and the left half of the thorax. 

The Klippel-Trenaunay syndrome is differentiated 
only by its localization from the syndrome of an angioma 
and hypertrophy of the involved segment of the face. 
A more generic term for these two syndromes would be 
the angio-osteohypertrophic syndrome. 

Four roentgenograms; 2 photographs. 

CHRISTIAN V. CrmMINno, M.D. 
Fredericksburg, Va. 


Osteogenesis Imperfecta. A Case Discovered in 
Utero. G. W. E. Aitken, A. Cohen, and P. W. Verco. 
J. Fac. Radiologists 6: 62-66, July 1954. 

A case of osteogenesis imperfecta, recognized on pre- 
natal roentgenograms, is presented. The skull vault 
appeared relatively large; the bone was thin. The 
petrous bones and the semicircular canals were very 
prominent compared with the rest of the poorly calci- 
fied skull and facial bones. Several long bones were 
visible: one scapula, both humeri, both femora, and 
both tibiae. They were short and broad for their 
length, with the cortex poorly defined; stippled areas of 
increased density were present within them. The 
vertebral bodies and the pelvis were indistinct and did 
not appear deformed. The ribs could be distinguished, 


and the posterior portions of the lower ribs on each 
side were broader than normal. 
of the hands and feet were visible. 

Roentgenograms of the baby after delivery demon- 


Some of the bones 
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strated the typical findings of osteogenesis imperfecta. 
Three roentgenograms; 3 photomicrographs 
HoOwaArp L. STEINBACH, M_D. 
University of California, S. F. 


Chondrodystrophia Calcificans Congenita. G. Liess. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 81: 61-65, 
July 1954. (In German) 

Chondrodystrophia calcificans congenita is a rare 
condition, probably not more than 35 cases having been 
reported todate. Roentgen findings include fine granu- 
lar calcium flecks in the growing cartilage (stippling) 
and a zone of provisional calcification in the area of 
active bone formation. The author does not consider 
the condition to be a true chondrodystrophy but 
believes that it represents a combined subperiosteal and 
subchondral disturbance of calcification (see Mar- 
quardt: Fortschr. a. d. Geb. d. Réntgenstrahlen 71: 
511, 1949). 

A premature (seven months) female infant, fourteen 
days of age, showed skin changes on the abdomen 
(ichthyosis sebacea), ‘frog belly,”’ shortened extremities, 
and restriction of extension at both elbows. X-ray 
examination revealed typical stippled epiphyses and 
shortening of the extremities, especially the proximal 
bones, changes in the metaphyses suggesting chondro- 
dystrophy, and defective formation of the vertebral 
bodies. 

Eight roentgenograms. E. W. SpacKmMan, M.D 

Fort Worth, Texas 


Planographic Diagnosis of Osteomyelitic Sequestra. 
O. R. Walker and William N. Hanafee. J. Bone & 
Joint Surg. 36-A: 750-756, July 1954. 

Planigraphy has proved to be a valuable diagnostic 
aid in demonstrating previously unvisualized sequestra 
in cases of recurrent and chronic osteomyelitis. It 
need not be a routine procedure, as the authors be- 
lieve that in the majority of cases high-quality films and 
careful scrutiny of bone detail will eliminate the need 
forit. Ina series of 22 cases of osteomyelitis, however, 
with no evidence of sequestration on regular roentgeno- 
grams, planigraphy revealed sequestra in 9 instances, 
all confirmed by surgery. 

The chief criteria for the planigraphic recognition of 
sequestra are (1) the demonstration of an area of den- 
sity with a surrounding area of translucency and (2) 
persistence of this halo effect through a sufficient series 
of successive planigrams to exclude a bony peninsula. 

The authors found this technic most useful in recur- 
rent cases in which prior operation had been unsuccess- 
ful. It facilitated the planning of a second operative 
procedure by demonstrating, not infrequently, an un- 
suspected sequestrum at some distance from the site of 
previous surgery. 

Fifteen roentgenograms; 1 drawing. 

C. M. GREENWALD, M.D. 
Cleveland Clinic 


Musculoskeletal Disorders Simulating Poliomyelitis. 
Eugene Moskowitz. J. Pediat. 45: 51-56, July 1954. 

Even when and where poliomyelitis is prevalent, all is 
not ‘“‘polio’” that limps. Careful and unprejudiced 
evaluation of clinical findings is urged to avoid the pit- 
fall of presumptive diagnosis. Six cases, all with an int- 
tial tentative diagnosis of poliomyelitis, are cited to 
emphasize the point: leukemia with extensive spine in- 
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volvement, insufficiency fracture of the femoral neck, 
subluxation of a cervical vertebra, early slipped femoral 
capital epiphysis, early Legg-Perthes’ disease, and neu- 
roblastoma or sarcoma involving the cervical spine. 
Nine roentgenograms. H.G. PETERSON, JR., M.D. 
New Britain, Conn. 


Parosteal (Juxtacortical) Osteogenic Sarcoma. Leon- 
ard A. Dwinnell, David C. Dahlin, and Ralph K. 
Ghormley. J. Bone & Joint Surg. 36-A: 732-744, 
July 1954. 
~ Parosteal osteogenic sarcoma is a recognizable clini- 
cal entity which is unusual for its low degree of 
malignancy. The lesion has a marked predilection for 
the lower end of the femur, is ordinarily believed to be 
an atypical osteochondroma by the radiologist, and fre- 
quently confuses the pathologist by the subtle evidence 
of its malignant nature. 

The authors found only 15 cases of parosteal osteo- 
genic sarcoma among some 400 osteogenic sarcomas 
recorded in the Mayo Clinic bone file, which attests to 
its relative rarity. The sex distribution was about 
equal, and the ages of patients ranged from twelve to 
forty-six years, the largest group being in the fourth 
decade. In all instances the presenting complaint was 
a hard and readily palpable mass, which often had been 
present for a number of years. Roentgenologically the 
lesion appeared as a dense lobular mass attached by a 
broad base to the metaphyseal region. The borders 
were ordinarily sharply defined. As the lesion grew, it 
tended to surround the bone, the shaft in some cases 
running through the tumor. Significantly, reactive 
periosteal new bone formation and medullary involve- 
ment were absent. 

The lesion is to be differentiated from the ordinary 
osteogenic sarcoma, of which it is a type. Also dis- 
cussed are points of differentiation from osteochondroma 
and exostoses, chondrosarcoma, active ossification 
(callus) of healing fracture, and heterotopic ossification. 

In the past, this type of lesion has commonly been 
regarded as benign—as an atypical osteochondroma or a 
strange recurring form of myositis ossificans. The 
authors believe that the tumor is malignant from its in- 
ception. There was no evidence in this series that the 
tumor arose from a pre-existing benign lesion. The 
slow development of the malignant clinical course is 
readily explained by a low degree of malignancy histo- 
logically. In this connection, multiple sections are 
necessary for accurate appraisal, as in many instances 
evidence of malignancy was present in only parts of the 
tumor. Peripheral sections often disclosed muscle and 
fat cells trapped within the substance of the tumor 
which could lead to the erroneous diagnosis of myositis 
ossificans. Finding histologic proof of malignancy was 
no longer difficult in the average recurrent lesion. 

A decision regarding the proper mode of treatment, 
must be based on the known fact that in most cases (9 
out of 10 in this series) the lesion recurs after local ex- 
cision. If the tumor is of an extremely low degree of 
malignancy, one is tempted to institute conservative 
treatment. The hazard of such procrastination is well 
illustrated by 4 cases, in all of which death resulted 
from recurrences, in one case eighteen years after initial 
conservative treatment. The available evidence indi- 


cates that early amputation is the treatment of choice. 

photomicrographs; 3 

C. M. GREENWALD, M.D. 
Cleveland Clinic 


Seven roentgenograms; 8 
photographs; 4 tables. 
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Re- 
view of the Literature and a Report of Three New Cases. 
Perren L. Baker, Malcolm B. Dockerty, and Mark B. 


Adamantinoma (So-called) of the Long Bones. 


Coventry. J. Bone & Joint Surg. 36-A: 704-720, 
July 1954. 

Extracranial adamantinoma is a slowly growing epi- 
thelial tumor of unknown pathogenesis which occurs in 
the long bones. The term is misleading, since no en- 
amel has been found in this location. Also, the initial 
observation by Fischer (1913) of the similarity of the 
long bone lesion to adamantinoma of the jaw, from 
which the name arose, must now be regarded with res- 
ervation. In fact, his unique observations might have 
been made on a synovial sarcoma. 

The theories of origin and the histologic variations of 
extracranial adamantinoma are discussed in some de- 
tail. No agreement has been reached as to the origin of 
the epithelial tissue, as to whether it is basal-cell or 
squamous-cell carcinoma. The observed tendency to 
metastasis would favor the latter view. Microscopic 
variations include the following patterns: basal cells, 
adenocystic basal cells, squamous cells, an ameloblastic 
or a sarcomatoid pattern. Until more is known of the 
pathogenesis, the authors believe it wise to refer to the 
lesion as ‘‘adamantinoma (so-called )"’ of the long bones. 

The present study covers 27 cases, 24 from the litera- 
ture and 3 new cases, which are reported in detail 
Sixteen of the patients were males and 11 were females. 
Their ages ranged from twelve to fifty-seven years and 
there appeared to be no characteristic age distribution 
In 24 cases the tibia was involved, in 1 case the femur, 
in 1 the fibula, and in 1 the ulna. Pain was the princi- 
pal symptom. A mass and swelling were present in 
only a few instances. In 5 cases, there was coexistent 
fibrous dysplasia in which the fibrous changes were lo- 
calized rather than disseminated and usually affected 
the bone harboring the neoplasm. 

The roentgenologic appearance of so-called ada- 
mantinoma is not diagnostic and presents considerable 
variation. In 19, the appearance was cystic or multi- 
cystic. Cortical expansion has been reported, and cor- 
tical destruction may occur. Periosteal reaction was 
seen in only 4 cases. 

The treatment of choice is amputation, preferably 
through the more proximal bone. This opinion is 
based on the fact that recurrence after x-ray therapy or 
after a local surgical procedure is a prominent char- 
acteristic of the tumor. In 17 of 27 cases, recurrence 
was known to have taken place, followed by death in 8 
instances. Metastases were proved by biopsy in 4, 
which further emphasizes the necessity for radical sur- 
gery. 

Six roentgenograms; 7 photomicrographs; 3 tables 

C. M, GREENWALD, M.D. 
Cleveland Clinic 


The Pathogenesis of Idiopathic Scoliosis. Aladar 
Farkas. J. Bone & Joint Surg. 36-A: 617-654, June 
1954. 

Four fundamental characteristics of scoliosis demon- 
strable roentgenographically are described: pene- 
tration or a transverse shift of the spine into the space 
surrounding it, contracture of the spine, rotation of the 
vertebrae, and compression of the vertebrae on the con- 
cave side of the curve. Penetration and compression 
are the essential scoliotic signs and are not encountered 
under physiological conditions. 

Separation of the epiphyseal ring from parts of the 
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vertebral cortex, on the one hand, and of the vertebral 
cortex from the interior of the vertebral body, on the 
other, form the basic pathological process of idiopathic 
scoliosis of the thoracic spine. The mechanical factor of 
weight-bearing superimposed upon this fundamental 
abnormality brings about the scoliotic deformity. 
Roentgenologically, clearly visible lines of separation 
are apparent between the cortical shell and the interior 
of the vertebrae. Postero-anterior roentgenograms 
reveal the presence of channels crossing the vertebrae 
frontally or obliquely or criss-crossing the entire verte- 
bral body. These channels may be continuous with the 
lines of separation mentioned above. 

The compressed vertebrae, as seen in the early stages, 
consist of two distinct portions: one is an ossified and 
porotic part, the core; the other, surrounding it or lying 
beside it, is a poorly calcified, or non-calcified, still more 
or less cartilaginous portion. 

Idiopathic scoliosis of the lumbar spine is essentially of 
a rotatory nature without compression. It is made 
possible by congenital anomalies in the articular system 
in this region. Extrusion of the epiphyseal ring, if it 
occurs at all, is mostly a late phenomenon. 

The lumbar type of idiopathic scoliosis is prognosti- 
cally more favorable than the type involving the tho- 
racic spine. Prognosis is most serious in those cases in 
which the congenital anomalies in the lumbar segment 
are combined with the pathological process encountered 
in the thoracic type of the deformity. 

This is a long, rather difficult paper supplementing 
earlier contributions on various aspects of scoliosis 


(see, for example, Physiological Scoliosis. J. Bone & 
Joint Surg. 23: 607, 1941; Paralytic Scoliosis. Ibid. 25: 
581, 1943. Abst. in Radiology 42: 207, 1944). Careful 


study of the original is necessary for elucidation of de- 
tails suggested in this abstract. 

Seventy-seven illustrations including 42 roentgeno- 
grams. 

Baastrup’s Disease. L. Salvini. Radiol. med 
(Milan ) 40: 653-664, July 1954. (In Italian) 

While Baastrup considers the disease named for him 
as having a purely mechanico-traumatic basis (hyper- 
extension of the lumbar spine results in compression of 
the contiguous surfaces of the spinous processes of the 
lumbar vertebral bodies, with rupture of the interspin- 
ous ligaments and production of acute lumbar pain), 
the author feels that this thesis is not according to the 
facts. A history of trauma or acute lumbar pain is 
often lacking; the disease can occur in those with 
sedentary occupations, and there is no sex preference. 
Typical radiologic findings of a nearthrosis can be 
found with no symptoms. Rather than presenting an 
acute onset, these patients show a progression of symp- 
toms. 

Histologic studies showed the constant presence of an 
articular cavity lined by tissue having the characteris- 
tics of a synovial membrane. This true interspinous 
articulation can undergo the same arthritic changes as 
other joints. The author does not exclude the possi- 
bility that at times this ‘‘kissing’’ sclerosis may be 
caused by trauma or changes in the disks but he feels 
that the majority of cases are based on the presence of a 
true articulation, as a congenital variant. Its location 


is constant between the third and fourth lumbar verte- 
bral bodies but a smaller additional cavity may be seen 
above this level. 

The author believes that the presence of this acces- 
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sory synovial cavity is part of man’s evolution in assum- 
ing the upright position. The hyperlordosis and platy- 
spondylia which usually coexist with interspinous artic- 
ulations can be regarded in the same light. 
Ten roentgenograms; 10 photomicrographs: 2 
photographs. CHRISTIAN V. CIMMINO, M.D. 
Fredericksburg, Va 


Osteoid Osteoma of the Sacrum. 
Bruce M. Cameron and L. F. Friend. 
Surg. 36-A : 876-877, July 1954. 

The authors report an osteoid osteoma of the sacrum 
in a 21-year-old man; to their knowledge this is the first 
report of the lesion in that location. The patient com- 
plained of insidious onset of localized low back pain of 
one year duration. The pain gradually increased in 
severity and became constant and incapacitating; 
exacerbations occurred at night, causing insomnia. In 
the afternoon there was a low-grade fever of 99 to 100° 
F. 

The unusual location of the tumor proved a diagnostic 
problem, particularly since the bony lesion was not 
striking, consisting of an osteolytic area close to the 
mid-line, about half the size of a normal sacral foramen. 
There was some marginal sclerosis, with a small central 
nidus. On frequent roentgen examinations, the local 
changes had been previously mistaken for an accessory 
sacral foramen. On physical examination, point ten- 
derness could be elicited directly over the bony defect. 
Following surgical removal, there was prompt and com- 
plete relief of symptoms 

One roentgenogram; 2 photomicrographs. 

C. M. GREENWALD, M.D 
Cleveland Clinic 


Report of a Case. 
J. Bone & Joint 


The 45-Degree Angle Roentgenographic Study of the 
Pelvis in Congenital Dislocation of the Hip. Carl D. 
Martz and Clifford C. Taylor. J. Bone & Joint Surg. 
36-A: 528-532, June 1954. 

In cases of congenital dislocation of the hip, routine 
anteroposterior roentgenographic studies demonstrate 
well the superior-inferior and mediolateral dislocation of 
the femoral head but fail to visualize clearly anterior 
and posterior displacements in relation to the acetab- 
Lateral views of the hips are generally difficult 
Stere- 


ulum. 
to interpret because of superimposed structures. 
oscopic views are not practical in active infants. 

A 45-degree cephalad anteroposterior view of the 
hips may be used to overcome these difficulties and dem- 
onstrate any displacement in an anterior or posterior 
direction. The hips should be arranged symmetrically 
in the desired position as to rotation, flexion, or abduc- 
tion. The x-ray tube is centered in the mid-line of the 
body and directed toward the symphysis pubis. A 
routine anteroposterior roentgenogram of the pelvis is 
made, followed by a 45-degree cephalad roentgenogram, 
with the tube still centered on the symphysis pubis. 
The anteroposterior view shows superior or lateral dis- 
placement of the femoral head, while the 45-degree 
cephalad view reveals anterior or posterior displacement 
by the shift of the head in relation to the acetabulum 
When the head is in normal relationship, it shifts the 
same distance as the acetabulum and the relative posi- 
tion of the two structures is unchanged. When the 
head is anterior to the acetabulum it appears to shift 
upward on the angled view and its shadow is closer to 
the top of the roentgenogram than is the shadow of the 
acetabulum. When the head is posterior to the acetab- 
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ulum it appears to shift downward on the angled view 
and its shadow appears nearer to the lower margin of 
the film 
The authors have found this view helpful in recogniz- 
ing early congenital dislocations with anterior displace- 
ment and in evaluating the results of treatment. In 
cases of congenital hip dysplasia showing displacement 
in the sagittal plane, this displacement was almost al- 
wavs anterior. The position of the hips in splints or 
plaster used in treating congenital dislocation may 
cause or increase anterior or posterior dislocation. It is 
important to recognize and correct this when it occurs. 
Twelve roentgenograms; 1 photograph. 
RIcHARD P. Storrs, M.D. 
Syracuse, N. Y 


Regional Stress Angiography of the Hip. A Pre- 
liminary Report. Jesse T. Nicholson, Harvey P. Kopell, 
and Frank A. Mattei. J. Bone & Joint Surg. 36-A: 
503-509, June 1954 

The frog-leg position, with the hips held in 90 degrees 
abduction, 90 degrees flexion, and 90 degrees external 
rotation, is commonly used to maintain the reduction 
of a congenital dislocation of the hip. Angiographic 
studies were performed to determine whether the 
arterial blood supply to the hips is diminished in this 
position. 

Opaque material was injected into the aorta in 
cadavers under pressure close to the normal average in 
life. The opaque material consisted of a mixture of 
barium sulfate and lead chromate suspended in a 10 per 
cent solution of vinylite in acetone. This hardened 
quickly so that the limbs could then be moved without 
disturbing the amount of localized injected material. 

Two groups of experiments were done. In the first, 
the abdominal aorta was injected with one hip in the 
frog-leg position and the other in neutral position 
When the material had set, both legs were placed in 
neutral position for roentgenograms. In the second 
group, injection into the abdominal aorta was done 
with both legs in the frog position after adductor ten- 
otomy 

The authors concluded from this study that there 
was reason to believe that the frog-leg position inter- 
fered with arterial filling in the hip area. This effect 
was more marked when there was adductor resistance 
The arteries affected by the position were the medial 
femoral circumflex, the lateral femoral circumflex, and 
the profunda femoris. Adductor tenotomy aided in 
abolishing the effect of the frog-leg position upon the 
arterial circulation to the hip area. 

Eight roentgenograms; 1 table. 

RICHARD P. Storrs, M.D. 
Syracuse, N. Y. 


Torsion of the Lower Extremities in Small Children. 
J. H. Kite. J. Bone & Joint Surg. 36-A: 511-520, June 
1954. 

Torsion of the lower extremities in small children 
usually takes one of twoforms. The children may have 
medial torsion and be bow-legged and pigeon-toed or 
they may have lateral torsion and be slightly knock- 
kneed and flat-footed. Congenital and acquired medial 
torsion are considered separately because of differences 
in etiology and treatment. 

Congenital medial torsion is present at birth but may 
not be recognized. The torsion is chiefly between the 
knee and ankle and there is marked convexity of the leg. 
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This may be considered as a developmental arrest since 
it is normally observed in the human fetus. The de- 
formity is symmetrical and occurs in well nourished and 
often in overweight children. The feet are adducted 
and point inward. The deformity may not be noted 
until the child begins to walk. Roentgenographically 
the shafts of the tibia and fibula appear straight but the 
soft-part shadow shows lateral convexity of the lower 
leg. The metaphyses at the distal ends of the femurs 
and proximal ends of the tibias show an expansion of 
the bone on the medial side, with the metaphyses ex 
tending much further medially than the epiphyses 
There is some increased density of the metaphysis 
adjacent to the epiphyseal line. The angulation which 
produces the lateral convexity occurs at the epiphyseal 
lines. Instead of being perpendicular to the long axis 
of the bone, these lines are oblique, facing medially 
This is most marked at the distal end of the tibia. The 
tibia is shorter than normal and the fibula is longer 

This condition has been misdiagnosed for vears as 
rickets. Without treatment there may be spontaneous 
improvement, but usually the deformity persists. Con- 
servative treatment with exercises and manipulation 
should be carried out for two months. If improvement 
does not occur, double braces are applied 

In acquired medial torsion, the limbs are straight at 
birth but deformity develops as a result of position in 
which the child sits or sleeps. It is often seen in infants 
who sleep in the knee-chest position. The appearance 
on roentgenographic examination is the same as in the 
congenital group. The best differential sign is the de 
gree of rotation of the lower limbs. In congenital tor- 
sions the patellae can be turned medially and laterally 
about as far as in the normal child. In the acquired 
form, the patellae can be turned medially 90 degrees or 
more but cannot be rolled laterally much past mid- 
position. The deformity in this group usually disap 
pears with growth and requires little or no treatment 
Correction of faulty sleeping and sitting habits is 
advisable 

In lateral torsion there is medial convexity of the 
lower extremities, with knock-knee deformity and usu- 
ally a severe flat-foot deformity. The limbs can usually 
be rotated laterally 90 degrees or more but medial 
rotation is limited to the point where the patellae point 
straight forward. Treatment consists of correction of 
faulty sleeping habits and exercises. Splints and special 
shoes may be used. 

Torsion of either type involving only one extremity is 
It is usually acquired 
25 photographs 
RICHARD P. Storrs, M.D. 

Syracuse, N. Y 


seen rarely. 
Two roentgenograms; 


Contribution to the Etiology of Slipped Upper 
Femoral Epiphysis. A. Druckmann and M. Frankel 
Radiol. clin. 23 : 224-228, July 1954. (In English) 

The authors report 2 cases that suggest an endocrine 
factor in the etiology of slipped upper femoral epiphysis 

The first patient was an 8-year-old girl who had a left 
slipped upper femoral epiphysis with evidences of post- 
operative hypothyroidism. The patient improved 
clinically and the hip healed well under appropriate 
thyroid treatment. The second case was that of a 14 
year-old boy admitted to the hospital shortly after a 
fall, with immediate severe pain in the left hip joint 
Shortly before the fall, the patient had experienced pain 
in the same joint. Examination disclosed rapid growth 
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and delayed puberty, scanty axillary and pubic hair, 
and small genitalia. The roentgenograms showed a left 
slipped upper femoral epiphysis. Treatment consisted 
in reduction and application of a plaster spica for three 
months. Fourteen months after discharge, the boy 
sustained another injury in the right hip, but roent- 
genograms were negative. Five weeks later, he was 
awakened from sleep by a sudden attack of sharp pain 
in that hip. The roentgenograms showed a slipped 
right upper femoral epiphysis. While the initial slip 
of the left hip might have been attributed to trauma, the 
appearance of the slipping on the right side five weeks 
after a slight and questionable injury showed that addi- 
tional factors might have played a role. These factors 
may well have been endocrine, as indicated by the 
rapid growth and delayed puberty. 
Six roentgenograms. 
CHRISTIAN V. Cimino, M.D. 
Fredericksburg, Va. 


A Femur with Two Heads and Necks. A Case 
Report. Philip O. Lichtblau and T. Campbell Thomp- 
son. J. Bone & Joint Surg. 36-A: 610-616, June 1954. 

A 7-year-old Puerto Rican boy was seen because of a 
left-sided limp. At the age of one and one-half years an 
inflammatory process of this hip, following an injury, 
had been treated by incision and drainage. Roentgeno- 
graphic examination showed a poorly developed ace- 
tabulum and femoral head and neck on the left side. 
The upper femoral shaft was displaced widely upward 
and laterally, with the femoral head apparently resting 
against the iliac wing. A presumptive diagnosis was 
made of dislocation of the left hip secondary to an old 
infectious arthritis. Push-pull films showed vertical 
instability, but the head of the femur could not be 
brought down to the level of the acetabulum. A 
Colonna type of hip reconstruction was done after a 
period of traction. Postoperative films showed two dis- 
tinct femoral heads and necks, the lower head being in 
good relation to the acetabulum. The upper head 
appeared to block complete abduction by impinging on 
the acetabulum. 

The authors feel that, assuming the diagnosis of old 
septic arthritis to be correct, it is probable that the 
deformity resulted from destruction of the central por- 
tion of the upper femoral epiphyseal plate during the 
active infectious process. With further growth, two 
separate femoral heads and necks developed. No simi- 
lar case could be found in the literature. In retrospect, it 
appears that films made in internal and external rota- 
tion would have revealed the abnormality before 
surgery. 

Ten roentgenograms; 3 photographs. 

RICHARD P. Storrs, M.D. 
Syracuse, N. Y. 


Two Cases of a Rare Congenital Anomaly of the 
Lower Extremities. Tibial Dystrophy, Congenital 
Sulcus on the Tibia, Pit on the Fibula, Supernumerary 
Toe on the Metatarsus. L. Exposito. Rev. cubana de 
pediat. 26: 385-404, June 1954. 

The author presents two interesting examples of an 
innate and strange anomaly of the lower limbs: one in 
a ten-year-old boy of white lineage and the other a 
four-year-old Negro boy. The condition is charac- 


terized clinically by a congenital sulcus on the tibia, 
shortening and tapering of the leg from the knee down- 
ward, a fossa or dimple on the fibula, a supernumerary 
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bone on the internal rim of the metatarsus, and a 
dystrophic foot. Roentgenograms show angulation and 
shortening and thinning of the tibia. The fibula appears 
normal except that its upper end extends above the 
usual articular level. This inequality of level of the 
tibia and fibula at the knee produces the fossa visible 
on inspection of the lateral aspect of the tibioperoneal 
articulation. There is only a little ossification of the 
accessory toe, which is for the most part cartilaginous, 
The defect is attended by only a slight limp. Treat- 
ment is orthopedic: ablation of the accessory toe to 
permit wearing of shoes and correction of scoliosis. 

JaMEs T. Case, M.D. 

Santa Barbara, Calif 


Trapping of the Posterior Tibial Tendon and Inter- 
position of Soft Tissue in Severe Fractures about the 
Ankle Joint. Ralph W. Coonrad and Everett I. Bugg, 
Jr. J. Bone & Joint Surg. 36-A : 744-750, July 1954. 

The most important single cause of disability in frac- 
tures about the ankle joint is failure to achieve anatomi- 
cal reduction. Closed manipulation for fractures and 
dislocations usually is satisfactory. More rarely, open 
reduction is necessary, one of the indications being 
severe fracture-dislocation in which soft-tissue struc- 
tures, that is ligaments, tendons, nerves, or vessels, 
may become trapped within the ankle mortise, or be- 
tween fragments of bone. These soft parts prevent 
restoration of mortise alignment. 

The authors present 2 cases of trapping of the pos- 
terior tibial tendon, in 1 of which there was associated 
trapping of the posterior tibial nerve and 2 cases with 
interposition of a reflected portion of the deltoid liga- 
ment within the medial aspect of the joint space, all 
requiring open reduction. 

The importance of obtaining true anteroposterior 
roentgenograms of the ankle joint for any critical 
evaluation of mortise alignment is stressed. 

Nineteen roentgenograms. 

C. M. GREENWALD, M.D 
Cleveland Clinic 


THE SPINAL CORD 


Intraspinal Tumors in Children. Hendrik J. Svien, 
Emil P. Thelen, and Haddow M. Keith. J.A.M.A. 155: 
959-961, July 10, 1954. 

Forty-one intraspinal tumors in children less than 
fifteen years of age were seen in the Mayo Clinic be- 
tween 1930 and 1949. Twenty-seven of these arose 
from the spinal cord or its coverings; § originated from 
contiguous tissues; 2 were metastatic; 2 were lympho- 
matous; 1 was not verified by operation or necropsy 

Roentgenographic examination of the spinal column 
disclosed abnormalities in many of the cases. Erosion 
of the vertebral pedicles was noted in 15 cases, some- 
times associated with local widening of the intraspinal 
space. Invasion of vertebral bodies was present in 6 
cases. Calcification in the tumor was noted in 2 
Scoliosis was present in 7 cases, and kyphosis in 3. In 
2 cases of neurofibroma of the dumbbell type there was 
enlargement of the intervertebral foramina. Spina 
bifida was present in 6 instances. 

The results in this series are not given, but the authors 
state that “in 14 of the 41 cases, that is, in 8 cases of 
neurofibroma, ! case of extradural lipoma, 2 cases of 
ependymoma of the filum terminale, 2 cases of arach- 
noid cyst, and 1 case of giant cell tumor, it could be 
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anticipated that surgical removal of the tumor would 
result in a cure provided the operation was performed 
before the tumor had caused irreparable injury of the 
spinal cord. In 14 of the remaining 27 cases, decom- 
pression of the spinal cord or cauda equina could be 
expected to relieve the symptoms for several months to 
several years provided the operation was performed 
before the spinal cord had been injured seriously. The 
remaining 13 cases of intramedullary tumors of the 
spinal cord consisted of 6 cases of glioma, 1 case of 
racemose angioma, 1 case of hemangioendothelioma, 
and 5 cases of lipoma. If partial removal of the tumor 
is possible, it sometimes will result in prolonged benefit.”’ 
One diagram; 2 tables. SxHozo Isa, M.D. 
Huntington Park, Calif. 


J. Grafton 
Arch. 


Lymphomas of Spinal Epidural Space. 
Love, Ross H. Miller, and James W. Kernohan. 
Surg. 69: 66-76, July 1954. 

The records at the Mayo Clinic revealed 39 cases in 
which primary symptoms of tumor of the spinal cord 
were due to lymphoblastomatous lesions in the absence 
of evidence of involvement elsewhere in the body. All 
age groups were represented, with 27 male and 12 
female patients involved. The dorsal spine was the 
most frequent site (64 per cent), followed by the lumbo- 
sacral area (33 per cent). There was only 1 instance 
of involvement of the cervical spine (3 per cent). 

The most frequent symptoms referable to the central 
nervous system were pain, weakness, and paresthesia. 
Twenty patients had incontinence of urine and feces. 

Plain roentgenograms of the spinal column revealed 
evidence of an intraspinal lesion in 13 of the 39 cases, 
the commonest disturbance being erosion of the body 
of the vertebra and pedicles. Erosion of the bone sur- 
rounding the intervertebral foramina was present in 
Myelography dore on 8 patients re- 
vealed evidence of an extradural tumor in all. None of 
the radiographic changes were attributed to lympho- 
blastic lesions preoperatively 

Spinal puncture in 28 patients showed evidence of a 
block in the subarachnoid space in 26; an increase in 
the spinal fluid protein was present in all 28. 

All 39 of the patients were operated upon, the opera- 
tions ranging from biopsy only to laminectomy and 
decompression of the involved segment of the cord 
The small-cell type of lymphosarcoma was most preva- 
lent, followed by reticulum-cell sarcoma and Hodgkin’s 
disease. Six cases of mixed type were present. 

Thirty-six of the 39 patients received postoperative 
radiation therapy. Only 11 showed improvement as a 
result of the treatment. Decompression plus irradia- 
tion appeared to be the treatment of choice. 

Four roentgenograms; 3 photomicrographs; 1 draw- 
ing; 3 tables. FRANK T. Moran, M.D 

Auburn, N. Y. 


several cases 


Diastematomyelia. W. Wayne Sands and W. K. 
Clark. Am. J. Roentgenol. 72: 64-67, July 1954. 

The authors present a case of diastematomyelia which 
is unique in that it was diagnosed preoperatively. The 
patient, a girl of five and a half years, had had an un- 
steady gait since beginning to walk, which had become 
worse in the past few months. Examination revealed 


lumbar hypertrichosis, a wide-based gait, and bilateral 
Symmetrical depression of the patellar and Achilles 
tendon reflexes. 
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Roentgenograms demonstrated: (1) fusiform widen- 
ing of the lumbar spinal canal and vertebrae and antero- 
posterior flattening of the twelfth thoracic and first 
lumbar vertebrae; (2) a bony spur lying vertically and 
bridging over the adjacent halves of the above verte- 
brae; (3) wide separation and thinning of the pedicles 
of these vertebrae; (4) thinning and irregularity of the 
laminar attachments; (5) variable width of the inter- 
vertebral disk spaces; (6) splitting of the myelographic 
medium at the level of the spur, with no obstruction to 
the flow. 

The spur was found at the stated level at surgery and 
rongeured away. Improvement in gait and coordina- 
tion were observed postoperatively 

The authors believe that diastematomyelia should be 
recognized by the roentgenologist. In the absence of 
plain film evidence, myelography may reveal the cor- 
rect diagnosis. About half of the cases do not show the 
fusiform widening of the spinal column, and the spur 
may be fibrocartilaginous and therefore radiolucent 
Mention is made of the frequent association of lumbar 
hypertrichosis, pilonidal cysts, congenital dermal cysts, 
and spina bifida occulta with diastematomyelia 

Three roentgenograms. 

W. DoNnaLp JANNEY, M.D. 
Indiana University 


Meningocele Associated with Recklinghausen’s 
Neurofibromatosis. H. A. Hackensellner and R. Pape 
Fortschr. a. d. Geb. d. R6ntgenstrahlen 81 : 66-71, July 
1954. (In German) 

Recklinghausen’s neurofibromatosis presents many 
varied patterns with involvement of numerous tissues 
of the body. The presence of an associated meningocele 
is considered a rare finding, only 19 cases being reported 
in the world literature. Eighteen of these were in the 
thoracic region. 

The authors report 2 cases characterized by pain and 
scoliosis. These involved particularty the dorsal spine, 
and spastic hemiplegia was present in one case. X-ray 
findings were kyphoscoliosis of the dorsal region and 
sharply outlined mass lesions averaging 7 or 8 cm. in 
diameter, posterior to the heart. There were broaden 
ing of the spinal foramina and erosion of the posterior 
aspect of the vertebral bodies due to pressure. Erosion 
of the ribs at the spinal junction was also noted. In one 
case these findings were associated with an extramucosal 
mass lesion in the stomach about 3 cm. in diameter. 

Meningocele is considered to occur on the basis of 
dural weakness and hydrostatic pressure. Kypho- 
scoliosis is an underlying factor, and the mechanism of 
bony erosion is similar to that caused by an aneurysm 
Added pressure occurs on coughing, sneezing, trauma, 
etc. An actual bone dystrophy is very likely present 
as part of the general picture, predisposing to the ero- 
sive lesions. Diagnosis is made by puncture, filling of 
the cyst with opaque material, myelography, or ex- 
ploration. 

Five roentgenograms. E. W. Spackman, M.D 

Fort Worth, Texas 


GYNECOLOGY AND OBSTETRICS 


Contribution of Obstetrical Roentgenology. Local- 
ization of the Placenta Without Contrast Medium. 
Manuel Morillo Atencio. Rev. mex. de radiol. 8: 157 
168, July-August-—September 1954. (In Spanish) 

A method of localization of the placenta without in- 
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jection of opaque material into the uterus and with 
conventional technic is reported. With this procedure 
it was possible to make a correct diagnosis in 95 per cent 
of 1,038 cases. 

Factors used in the average patient are 80 kv, one 
second, and 150 ma, with the “‘usual’’ target-film dis- 
tance. The kilovoltage is varied according to the thick- 
ness of the maternal soft tissues. An anteroposterior 
projection is made to determine whether the placenta is 
on the right or the left side. Then 5 kv are subtracted 
from the original figure and a lateral projection is made 
This permits demonstration of the placenta in the 
anteroposterior and superior-inferior planes. A third 
projection is now made with the beam directed per- 
pendicular to the long axis of the placenta (10 kv are 
subtracted from the factor used in the original expo- 
sure). This film provides a demonstration of the pla- 
centa in direct and full silhouette. 

The x-ray diagnosis was substantiated as follows: In 
160 cases the position was determined by manual ex- 
traction, in 72 cases by cesarean section, and in the 
remaining 806 cases by the obstetrician during normal 
parturition [just how is not indicated] 

The placental position on the uterine wall showed the 
following percentage distribution: posterosuperior 
position, 707 cases (68.1 per cent); anterosuperior 
position, 152 cases (14.64 per cent); anterior position, 
60 cases (5.78 per cent); posterior position, 50 cases 
(4.81 per cent); left position, 23 cases (2.21 per cent); 
right position, 4 cases (0.38 per cent) 

In the cases of placenta praevia, the placenta was 
found on the right side in 2 cases, on the left side in 3 
cases, posteriorly in 3 cases, and anteriorly in 5 cases, 

In the 1,038 cases, 42 mistakes (4.03 per cent) in 
diagnosis were made. The author accounts for only 32: 
12 errors in normal cases, 8 multilobed placentas, 1 
3 cases of duplex placenta, and 8 





placenta accreta; 
“‘diffuse’’ placentas 

The method described is believed by the author to be 
simple and helpful not only in the localization of the 
placenta but also in the study of the maternal soft 
tissues, maternal pelvis, and fetal conditions 

Fifteen roentgenograms; 5 drawings 

GUILLERMO TRIANA, M.D 
St. Vincent’s Hospital, N. Y. 


# Visualization of Placenta by Soft Tissue Radiography 
with Use of an Additional Filter. S. Krishna Rao 
Indian J. Radiol. 8: 173-176, August 1954. 

By careful technic (75-85 kv), good visualization of 
the placenta can usually be obtained without a contrast 
medium. The author makes a lateral exposure of the 
abdomen, using a slip-wedge filter of 5 mm. Al, occupy 
ing half of the port. The anterior abdomen receives 
the filtered rays, the posterior the unfiltered. The 
single lateral view suffices for localization in most cases 
When the placenta is not clearly seen in this projection 
an anteroposterior film is obtained. 

Three roentgenograms. ARTHURS. TUCKER, M.D. 

Cleveland Clinic 


Diagnostic and 
Clifford J. 
Am. J. Obst. & Gynec. 67: 1298-1306, June 


Hysterosalpingography—-A_ Safe 
Therapeutic Gynecological Procedure. 
Vogt. 
1954. 

In 260 separate procedures in 213 patients, hystero- 
salpingography was found to be of value both diag- 
nostically and therapeutically, and without danger 
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With slow instillation of the opaque medium to filling 
of the fimbriated ends of the fallopian tubes, under 
fluoroscopic control, and reliance upon follow-up films 
for demonstration of spillage into the cul-de-sac, the 
author experienced no complications. In this manner, 
pain was also minimized. 

Diagnostically, the author uses the procedure essen- 
tially to disclose the presence or absence of tubal 
patency. In 14 instances, however, conditions other 
thar tubal were identified that might have affected 
fertility 

As to therapeutic effects in sterility, the author re- 
cords 109 pregnancies occurring within six months after 
hysterosalpingography. It is suggested that the pro- 
cedure may stimulate or enhance the inherent and 
physiologic contractility of the fallopian tubes in in- 
stances of repeated positive tests. 

Nine reentgenograms; 1 photomicrograph; 8 tables. 

RICHARD E. Ottoman, M.D. 
University of California, L. A. 


A Roentgenologic Study of the Filipino Female Pel- 


vis. C. P. Manahan, Carlos Marquez, and A. § 
Mangay. Am. J. Obst. & Gynec. 68: 228-235, July 
1954. 


Roentgenologic pelvic measurements of 875 women of 
essentially ‘“‘pure’’ Filipino extrection are reported 
The stereoscopic method of Hodg_. was employed in 
the study of the pelvic types and the measurements of 
the transverse diameters, anc these were counter- 
checked by Snow’s technic. Lateral views were ob- 
tained by the Thoms and Snow procedures. The re 
sults failed to verify the genersily accepted opinion, 
based on clinical observations, that the average Filipino 
pelvis is smaller than the American pelvis and similar 
to the generally contracted pelvis of the white Ameri- 
can. Actually there was found a higher incidence of 
gynecoid and anthropoid pelves and fewer platypelloid 
and android pelves than in American women. The 
average anteroposterior diameters were slightly longer 
and the average transverse diameters slightly less than 
the average inlet and mid-plane measurements for 
American women 

It is concluded that the high incidence of the good 
obstetric types more than offsets the relative transverse 
narrowing of the Filipino pelvis, and that the archi- 
tecturally good pelves rather than the small size of 
Filipino babies is responsible for the easy labors and 
infrequency of cephalopelvic disproportion in Filipino 
women. 

Twelve tables WarRREN A. Naris, M.D 
Jefferson Hospital, Philadelphia 


THE GENITOURINARY SYSTEM 


Bell. South 


Intravenous Urography. Joseph C. 
M. J. 47: 654-656, July 1954. 

In this paper the author considers particularly the 
indications and coutraindications to intravenous 
urography, the contrast media employed in the proce- 
dure, and the reactions which may be encountered 
Among the serious disturbances he lists generalized 
urticaria. In 2 instances in his experience the urticarial 
reaction was so severe as to necessitate hospitalization 
for two days. In a few other cases the reaction was 
controlled after a period of one to three hours by oral 
administration of antihistamines or, rarely, intra- 
muscular administration of epinephrine. 
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The most disturbing reaction observed by the author 
was a severe form of tetany that developed immediately 
after the injection of 20 c.c. of Diodrast, in 3 patients. 
In all 3 cases the complaints were the same: numbness 
followed by rigidity, cold extremities, paleness, perspira- 
tion, and what seemed to be imminent loss of conscious- 
ness. These symptoms appeared gradually over a 
period of approximately five minutes. When it became 
obvious that the reaction was progressing, a 10 per cent 
solution of calcium gluconate was injected intrave- 
nously. In 2 cases only 5 c.c. of the solution was needed 
to secure relaxation; in the third, 10 c.c. These pa- 
tients soon recovered sufficiently to permit the ex- 
amination to be continued and satisfactory films were 
obtained 


Delayed Excretion in Urography and Its Significance. 
Hans Idbohrn. Acta radiol. 42: 1-10, July 1954. 

The author reviews some of the literature of the past 
three decades concerning the effect of urinary obstruc- 
tion on the kidney and its function, particularly on ex- 
cretion of a contrast medium. He explains the short- 
comings of routine urographic studies in evaluation of 
the extent to which renal function is impaired by the 
urinary stasis, and illustrates them with four case his- 
tories. Among the factors making evaluation difficult 
are the following: 

(1) It is often not possible to date the onset of the 
obstruction, and opinion as to the critical duration of 
obstruction which will cause irreparable damage is un- 
settled. It is also difficult to determine whether ob- 
struction is complete or partial 

(2) A variety of anatomic changes may produce the 
same roentgenographic picture. Excretion may be 
slowed or stopped with an increase in the intrapelvic 
or in intra-ureteral pressure, or with a fall in blood pres- 
sure to 70 mm. Hg systolic, despite a healthy paren- 
chyma. Again, lesions causing destruction of a portion 
of the parenchyma may still allow sufficient excretion 
by the uninvolved portion to give a normal appearing 
pyelogram 

The need for some further method of judging renal 
function is pointed out. It is felt that a study of the 
arterial supply to the kidney—renal angiography 
should be useful. This will be the subject of a separate 
article 

Several illustrative cases are reported 

D. BLAKE, M.D. 
University of Arkansas 


The Radiological Control of Kidney Injuries. D. E 
Truscott. J. Fac. Radiologists 6: 38-47, July 1954. 

The radiological appearances of kidney injuries, as 
demonstrated on plain films and intravenous urograms, 
are described. Retrograde pyelography is deprecated, 
as intravenous urography, repeated if necessary, can 
give adequate information as to the nature, extent, and 
repair of a kidney injury. 

On plain radiography, the features which may appear 
are: (1) a slight scoliosis concave to the affected side; 
(2) obliteration of the psoas shadow; (3) loss of the 
kidney outline; (4) fullness of the affected flank; (5) 
injury to the bony skeleton, usually the 12th rib or the 
upper lumbar transverse processes; (6) meteorism of 
the bowel, often very marked and frequently localized 
over the injured kidney. 

_ The features of kidney injury which may be noted on 
intravenous urography are: (1) failure of visualization 
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of a calyx; (2) irregularity of one or more calyces; (3) 
calyceal rupture (intracapsular) as evidenced by a pool 
of contrast medium contained within the kidney out- 
line; (4) extracapsular rupture of a kidney manifested 
by a pool of contrast medium not contained within the 
renal outline; (5) absence or diminution of excretion of 
contrast medium by the affected kidney; (6) displace- 
ment of the kidney or deviation of the ureter by the 
retroperitoneal hematoma 

Intravenous urograms are also valuable in indicating 
the function of the unaffected kidney. Knowledge of 
this is essential and imperative when nephrectomy is a 
possibility. The urograms may reveal the presence of 
previously unsuspected gross renal pathology. For 
instance, a hydronephrotic kidney ruptures and bleeds 
more easily than a normal kidney, and its presence may 
not have been suspected. The progress of the kidney 
injury and its repair can be studied by serial intravenous 
urographic examinations 

Fourteen roentgenograms 

Howarb L. STernsacu, M.D 
University of California, S. F 


Unusual Roentgenographic Data in Unilateral Renal 
Aplasia. Renato R. Espinosa and Michael T. Mahoney 
J.A.M.A. 155: 1232-1234, July 31, 1954 

A case of true unilateral renal aplasia is presented 
which on presacral pneumography showed a shadow in 
the left renal fossa. This had not previously been seen 
on the intravenous urogram or the retrograde pyelo- 
gram. The shadow was misinterpreted as a non-func- 
tioning hydronephrotic left kidney secondary to ureteral 
obstruction. The diagnosis of aplastic kidney and 
chronic ureteritis was made at operation 

The authors conclude that presacral pneumography 
in renal aplasia, as demonstrated by this case, can give 
a misleading result and easily obscure the diagnosis 

One roentgenogram; 1 photograph 

SHozo Ipa, M.D 
Huntington Park, Calif 


Cyst Rupture in 6 Cases of Polycystic Renal Disease. 
Sven Ydén. Acta radiol. 42: 17-25, July 1954 

The author feels that, although it is common knowl- 
edge that in polycystic renal disease in the adult one 
of the most common symptoms is hematuria, the fact 
that this may be due to intracystic hemorrhage and 
rupture of the wall into a calyx or the pelvis deserves 
re-emphasis. Six cases of spontaneous rupture with 
excellent illustrations are presented 

Spontaneous rupture of a cyst is not rare. It may be 
painless or associated with attacks of acute pain in the 
kidney region and varying degrees of hematuria. Sud- 
den sharp colic, observed in 4 of the author's cases, is 
probably due to over-distention of the cyst by hemor- 
rhage into the lumen, followed by rupture of the cyst 
connecting it with the pelvis. In the painless cases it 
is theorized that there is a progressive pressure atrophy 
of the dividing wall between the renal pelvis and an 
adjacent cyst which gradually increases in size 

Urographic demonstration of a ruptured cyst de- 
pends on examination within a limited period after 
rupture. The author states that the incidence of rup- 
ture in polycystic renal diseases is probably higher than 
is indicated by routine urography. Visualization of 
ruptured cyst cavities may be of particular value in the 
differential diagnosis of relatively early cases of poly- 
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cystic kidney with predominantly unilateral changes 
from solitary cysts and neoplasms. 
Eleven roentgenograms. B. G. Brocpon, M.D. 
University of Arkansas 


Pyelographic Changes in Necrotizing Renal Papillitis. 
Bithel Wall. J. Urol. 72: 1-5, July 1954. 

Enlargement of the renal outline, loss of calyceal 
architecture with deformity, irregularity, and cavitation 
of the renal calyx constitute the x-ray picture in necro- 
tizing renal papillitis. The clinical features include 
costovertebral angle tenderness, oliguria and later poly- 
uria, upper urinary tract infection, sloughing of papillae, 
and passage of tissue fragments. Diabetes is considered 
the usualcause. Other etiologic factors are obstructive 
uropathy, amyloid degeneration, periarteritis nodosa, 
and retrograde pyelography. The lesion is often con- 
sidered terminal, but healing has been observed several 
times 

Characteristic pyelographic changes simulate renal 
tuberculosis 

Three cases are reported, 2 of which occurred in 
diabetics. Pyelograms for each case are reproduced, 
in one both before and after healing 

DONALD DEF. BAUER, M.D 
Coos Bay, Ore. 


Accessory Vessels of the Kidney and Their Diagnosis 
in Hydronephrosis. Gunnar Edsman. Acta radiol. 42: 
26-32, July 1954 

Accessory vessels of the kidney are said by anatomists 
to occur in 25 per cent of subjects. Generally regarded 
as accessory are supernumerary branches arising from 
the aorta and reaching the upper or lower pole of the 
kidney, vessels originating from the renal artery and 
running to the kidney poles, and vessels arising from 
the aorta or iliac artery distal to the renal artery and 
supplying the kidney. 

A total of 388 kidneys were studied by renal arteri- 
ography by the direct aortic puncture technic. Only 
those arteries were examined and those accessory ves- 
sels included which ran in such a way that they might 
possibly have caused hydronephrosis. A total of 63 
kidneys were found to have accessory vessels. In 20 
of these, hydronephrosis was present (31.7 per cent) as 
compared to 23 cases of hydronephrosis among 325 
kidneys with a normal vascular supply. In order to 
determine whether an accessory vessel may be the cause 
of hydronephrosis in a given case, concomitant con- 
trast filling of the renal collecting structures and the 
vessels is recommended. The possibility of measuring 
the thickness of the renal parenchyma in the arterio- 
gram is pointed out 

Nine roentgenograms. N. E. Crow, M.D 
University of Arkansas 


The Reliability of Excretion Urography in the Diag- 
nosis of Bladder Tumours. W. Homer Smith. J. Fac. 
Radiologists 6: 48-54, July 1954. 

The radiological findings in 137 cases of tumors of 
the bladder were investigated. The series consisted of 
51 carcinomas and 86 papillomas. On plain films the 
only significant abnormality was calcification at the site 
of the tumor, in two instances. In each case the tumor 
was found to be malignant. Definite filling defects in 


the contrast-filled bladder were present in 38 per cent 
of the patients with papilloma and 58 per cent of those 
with carcinoma 
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The majority of the papillomas showed a central de- 
fect, whereas in carcinoma the defects were mainly 
marginal. Most of the papillomas (65 per cent) had 
a crenated margin, whereas the carcinomas were smooth 
or irregular in contour. 

Most tumors, benign and malignant, were situated in 
the region of the trigone and ureteral orifices. Tumors 
of the vault v uncommon. Disturbances of the 
upper urinary tr..t were much more common in carci- 
noma of the bladder than in papilloma, consisting in 
hydronephrosis and absence of function of the kidney 
and ureter. Two patients with papilloma had some 
hydronephrosis and retention of opaque material in the 
ureters, and in each instance this was bilateral. In all 
patients with papilloma the kidneys functioned, where- 
as in 14 per cent of the patients with carcinoma there 
was absence of function on the side of involvement. 

Thirteen roentgenograms; 6 tables 

Howarp L. Strernsacu, M.D. 
University of California, S. F 


The Blood Supply of the Epididymis in Man. E. W. 
Macmillan. Brit. J. Urol. 26: 60-71, March 1954 

The arterial supply of the human epididymis was 
studied in a series of 22 postmortem adult specimens. 
The testis, with its adnexa, was removed postmortem, 
the testicular vessels were ligated near the aorta, and 
the blood supply was outlined by the immediate injec- 
tion of a 20 per cent suspension of bismuth oxychloride 
through the testicular artery. This injection medium 
fills the vessels which are presumably functional and 
are greater than capillary size. Five specimens were 
cleared, the remainder were hardened in formalin, dis- 
sected, and then examined radiographically. In 5 
other specimens Micropaque was used as the opaque 
medium and the venous drainage was studied 

The main artery of supply is a single-stem vessel 
which arises from the testicular artery or from one of 
its main branches at a variable distance from the 
epididymis. It may arise high in the inguinal canal, 
supplies the head and body of the epididymis, and forms 
a well defined anastomotic loop with the vasal artery. 
The recognition of four routes of venous drainage, 
cremasteric, testicular, epididymal, and deferential, is 
recommended. 

The relation of the arterial supply to the venous 
drainage is discussed. In the author’s opinion there is 
little doubt that the arteries and veins are reciprocally 
arranged. The vascular pattern of the testis is in each 
instance complex, and this is little cause for wonder 
The precise, delicate, and complicated changes in 
spermatogenesis surely demand a blood supply special- 
ized to nourish the seminiferous tubules probably at a 
low rate of flow and at a temperature lower than that 
of the abdominal cavity. The epididymal pattern indi- 
cates no great degree of specialization, and the protec- 
tion of sperm cells within the epididymis as they pass 
from head to tail appears to be accomplished by a rela- 
tively simpler vascular pattern. 

Some of the testicular complications associated with 
the surgery of the inguinal canal may be due to inter- 
ference with the epididymal blood supply. A normal 
epididymis is necessary for the integrity of the testis 
The anatomical and physiological conditions which 
exist in the tail may be predisposing factors in the 
pathogenesis of blood-borne disease. 

Eight roentgenograms. 
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The Diagnosis of Pheochromocytoma by Demonstra- 
tion of Pressor Substances in the Urine and by Retro- 
peritoneal Pneumography. Clinton G. Weiman, Ken- 
neth Back, Peter E. Russo, H. A. Shoemaker, and 
Stewart Wolf. Ann. Int. Med. 41: 131-139, July 1954. 

The clinical diagnosis of pheochromocytoma in 
patients with sustained or paroxysmal hypertension is 
rarely conclusive. Neither are attempts to demon- 
strate the tumor by radiography wholly successful, 
though a plain radiograph of the abdomen and intra- 
venous and retrograde pyelograms are often helpful. 
Retroperitoneal pneumography has been suggested to 
replace the relatively difficult and hazardous procedure 
of perirenal air insufflation. 

A case is reported in which retroperitoneal pneumog- 
raphy was used in a 14-year-old boy in whom the 
clinical and laboratory findings were suggestive of a 
chromaffin tumor. Eight hundred cubic centimeters of 
oxygen injected into the areolar tissue of the presacral 
area outlined a soft-tissue mass medial to the right 
kidney in the paravertebral space. Pressor substances 
were shown to be present in the urine by intravenous 
injection of 1 c.c. into a dog, with the production of 
significant hypertension. 

The diagnosis of paraganglioma was proved at opera- 
tion. Severe hypotension developed during and follow- 
ing surgery. 

Seven figures, including 2 roentgenograms. 

STEPHEN N. TaAGER, M.D. 
Evansville, Ind. 


MISCELLANEOUS 


Biology as the Basis of Paediatric X-Ray Pathology. 
Robert Lenk. J. Fac. Radiologists 6: 55-61, July 1954. 
What makes pediatric roentgenology a specialty are 
the biological peculiarities of the newborn, the infant, 
and the child, the same factors which make pediatrics a 
specialty of general medicine. As a consequence of 
these biological factors, there are diseases of childhood 
not to be met with in adults, while diseases common to 
all ages may take a different course in the younger 
patients. To be considered are embryological de- 
velopment, hereditary factors, labor and birth, growth 
and development, immature anatomical build, physi- 
ological peculiarities, and insufficient biological im- 
munity. Examples of these various factors in their 
influence on disease processes in children are presented. 

Howarp L. Sternsacu, M.D. 

University of California, S. F. 


Angiographically Diagnosed Glomus Tumour of the 
Thigh. Karl-Eric Borgstrém. Acta radiol. 42: 33-36, 
July 1954 

A man of forty-two presented himself with extreme 
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tenderness and a burning pain in the left thigh, with 
associated muscle atrophy of that extremity. Angi- 
ography revealed a small, well defined vascular tumor 
adjacent to the femoral artery. This mass of vessels 
showed the characteristics of an arteriovenous shunt 
On the basis of these observations the roentgenographic 
diagnosis was glomus tumor. Microscopic examination 
of the operative specimen confirmed this impression 
The majority of glomera are situated beneath the 
subpapillary vessels between the skin and the subcu- 
taneous tissues and are found in the peripheral parts of 
the limbs. Their function is to control the circulation 
In order for a glomus tumor to be diagnosed roent- 
genographically the vascular component must pre- 
dominate 
Three angiograms; 1 photograph 
K. Ecner, M.D 
University of Arkansas 


TECHNIC 


Hard-Ray Technic in Roentgen Diagnosis. U 
Cocchi. Fortschr. a d. Geb. d. Réntgenstrahlen 81: 
24-31, July 1954. (In German) 

The following advantages of high-penetration technic 
are pointed out by the author: short exposure time, 
permitting a decrease in milliampere seconds and in the 
dose received by the patient; avoidance of blurring 
due to movement; increased life of the x-ray tube; 
economy of operation. Recommended technical factors 
are 100 to 125 kvp, 4 or 6 valve rectification, 50 to 200 
ma, and a focal-spot tube 1.0 to 0.3 mm. in diameter 

One of the outstanding advantages is the shorter ex- 
posure, eliminating blurring due to movement of the 
patient or to peristalsis. This was particularly valuable 
in compression and spot-film technics for demonstration 
of rugal patterns. Slightly less contrast was ob- 
tained, but improvement in detail was striking. The 
technic was found to be of definite advantage, also, in 
studies of the lumbar spine, pelvis, etc., where the in- 
creased penetration brought out a wealth of detail in 
comparison with the usual conventional films, as well 
as in the study of the thoracic organs, esophagus, heart, 
lungs, etc. It was also used in serial studies, angio- 
cardiography, cerebral angiography, arteriography, 
venography, etc. 

The hard-ray technic was found to be of decidedly 
less value in the study of the urinary tract. Here soft 
radiation with differentiation of the soft tissues is of 
utmost importance, and the harder rays may even give 
a false impression of non-filling of the calyces. They 
are of some value, however, in retrograde urography 

Several thousand films made in a large department 
appear to have established the value of this method 

Eleven roentgenograms; 2 tables 

E. W. SpackMan, M.D 
Fort Worth, Texas 


RADIOTHERAPY 


Roentgen-Ray Therapy of Cerebral Metastases. 
Jen-Hung Chao, Ralph Phillips, and James J. Nickson. 
Cancer 7 : 682-689, July 1954. 

The authors studied the results of roentgen therapy 
im a consecutive series of 38 patients with cerebral 
metastases seen at Memorial Center for Cancer and 
Allied Diseases from January 1949 to June 1953. The 


majority of the patients were between forty and sixty 
years of age. The commonest sources of cerebral 
metastases are stated to be carcinoma of the bronchus, 
breast, gastrointestinal tract, and kidney. 

The authors hold 180- to 250-kv therapy to be ade 
quate for metastatic brain lesions and they present an 
isodose curve for irradiation of the whole brain with 
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250 kv. The radiation is delivered through two op- 
posed lateral fields, with the inferior margin lying along 
a line running from the supraorbital ridge through the 
external auditory meatus to the foramen magnum and 
and other three borders projected 2 cm. beyond the 
forehead, vertex, and occiput, respectively, onto bolus 
bags surrounding the head. A tumor dose of 3,000 to 
4,000 r is achieved in a period of three to five weeks. 
Treatment is begun with doses of 50 to 100 r and then 
increased by increments of 50 r, depending upon the 
condition of the patient, until a level of 350 to 400 r 
daily is reached. 

Palliation was achieved in 24 of the 38 patients; in 
10 no demonstrable effect was noted, and the results in 
4 were unknown. Nine of the failures were in patients 
receiving 2,500 r or less, and the authors feel that at 
least 3,000 r should be given. The duration of symp- 
toms prior to therapy did not appear to influence the 
result. However, in the responsive group, the shorter 
the duration of the symptoms the more rapid the re- 
covery of function. 

Palliative irradiation is recommended for brain me- 
tastases in all patients with a life expectancy of more 
than a few weeks, since it may afford relief of such dis- 
tressing afid disabling symptoms as headache, vomit- 
ing, inability to communicate, paralysis, and incon- 
tinence, usually for periods of several months and 
frequently until death from the primary cancer or 
metastases elsewhere. 

One illustration; 8 tables. Ross H. Smitu, M.D 

Mayo Foundation 


Low-Voltage X-Ray Therapy in Diseases of the Skin. 
Donald M. Pillsbury, Harvey Blank, and Donald J 
Madden. Arch. Dermat. & Syph. 70: 16-48, July 
1954. 

After reviewing the basic considerations in regard to 
the physical characteristics and biologic effects of very 
soft x-rays, the authors discuss their clinical experiences 
with low-voltage therapy in 550 patients with various 
types of diseases of the skin. The conditions treated 
included psoriasis; anogenital pruritus; circumscribed 


neurodermatitis; atopic dermatitis; contact-type 
eczematous dermatitis; seborrheic dermatitis; eczem- 
atous dermatitis, unclassified; epitheliomas; nevus 


flammeus. 

Radiophysical Considerations: It is of the utmost 
importance that any therapist who proposes to adminis- 
ter very soft x-rays have a knowledge of their radio- 
physical features and of the several means by which 
errors in dosage may occur. The most important of 
these are (1) the lack of an efficient voltage-regulating 
mechanism, with resultant marked variation in output 
resulting from small variations of kilovoltage; (2) 
difficulties in the measurement of very soft x-rays, the 
methods of such measurement having reached a phase 
of general practical value and accuracy only recently; 
(3) the inadequacies and structural defects of some 
therapy units in current use, particularly in respect to 
preventing the delivery of x-rays at higher kilovoltages 
without the insertion of a filter. The prevention of de- 
livery of x-rays at higher kilovoltages must be absolute; 
it is completely unsafe, in the authors’ opinion, to de- 
pend upon toggle switches, warning lights on the control 
board, buzzers, double-scale voltmeters, etc. Thev 


themselves prefer to employ a special unit in which there 
is no possibility of a delivery of radiation at a kilo- 
voltage above 15. 
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Individual Dosage and Effects Produced: With x. 
rays having a half-value layer of 0.25 to 0.35 mm. 
Al, the authors have never observed any effects what- 
ever from doses of 75 to 100 r; they believe that the in- 
dividual dose on any inflammatory process should be at 
least 150 r. It is their current practice, ordinarily, 
to administer 300 r._ A significant erythema has never 
been observed from such a dose, though in brunette 
patients the amount of pigmentation produced may be 
annoying. A dose of 500 r, particularly if given through 
a large port, may produce definite erythema and oc- 
casional mild epithelitis. This effect is increased at 
1,000 r, and doses of 1,500 r on “‘thin skin” will regularly 
give rise to a sharp erythema and swelling, which 
slowly subside with some scaling. A dose of this 
magnitude has been administered only in superficial epi- 
theliomas. 

The sole instance of significant x-ray atrophy en- 
countered was in a patient in whom a number of super- 
ficial epitheliomas were given a single dose of 3,720 r. 
It would appear, therefore, that the single dose of such 
therapy which will produce late atrophic changes lies 
somewhere between 1,500 and 3,720 r, though it is of 
course possible that late changes may be noted with the 
passage of a period of time longer than is covered in 
this study. 

Total Divided Dose Tolerated: Twenty-four patients 
who received individual doses of between 4,000 and 
16,000 r have been followed for periods of nine to fifty- 
six months, and in none of these have any sequelae been 
noted. With the exception of the patient who received 
16,000 r, the total dose used may be regarded as con- 
servative. Follow-up of such patients will be main- 
tained, but no untoward changes are expected 

Clinical Results: The only condition treated in 
which consistently good effects were obtained from 
low-voltage therapy was superficial epithelioma. These 
effects were produced by total amounts of irradiation 
which were surprisingly small in some instances. The 
results in 43 very superficial, thin basal-cell epithelio- 
mas in 7 patients were highly satisfactory, and in only | 
patient did significant atrophy occur. While the 
longest period of observation in this group is four years, 
recurrences ordinarily become evident much earlier. 
This experience should not be interpreted as an indica- 
tion for the use of very soft x-rays in thicker basal-cell 
epitheliomas or epitheliomas of a higher degree of malig- 
nancy. 

In patients with different benign conditions, includ- 
ing various types of dermatitis and eczema, anal and 
vulvar pruritus, and psoriasis, occasional transitory 
benefit was demonstrable. The authors do not believe 
the effectiveness of low-voltage therapy is sufficient to 
justify its routine use in such cases. 

The results of treatment of port-wine stains with very 
soft x-rays have, on the whole, been disappointing. 
Except for 1 patient who received 16,000 r, the total 
dose employed may be regarded by some as inadequate. 
The authors have been unwilling to exceed total dosages 
in the neighborhood of 5,000 r, however, because of un- 
certainties as to possible sequelae Even with these 
dosages, treatments are tedious and long drawn out, 
since it is inadvisable to give individual doses larger 
than 400 and 500 r and the patient should not be treated 
oftener than every three to five weeks. 

A discussion of this paper by several well known der- 
matologists brings out many significant points 

Nine illustrations; 1 table. 
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The Value of Irradiation in the Treatment of Certain 
Corneal Conditions. J. Mason Baird. South. M. J. 
47: 621-624, July 1954. 

The greatest field of usefulness of irradiation in 
ophthalmologic conditions seems to lie in the acute and 
chronic corneal diseases and conditions in which super- 
ficial or deep vascularization of the cornea may occur. 
Acute eye lesions respond better to small doses of x- 
rays than to any other type of irradiation; in chronic 
conditions there may be a more favorable response to 
some forms of beta irradiation. In the presence of 
permanent tissue damage, high dosage of irradiation in 
any form is to be avoided, since it only makes a bad 
matter worse. 

The author has obtained good results from irradiation 
in rosacea keratitis, marginal ulcerative keratitis, 
epithelial erosions, superficial punctate keratitis, simple 
corneal ulcers, infected corneal ulcers, corneal abra- 
sions, dendritic keratitis (relief of pain), and Mooren’s 
ulcer. He uses an x-ray machine employing 120 kvp, 
5 ma, with a tube-target distance of 20 cm. The rate 
is 160 r per minute. The patient is placed upon the 
treatment table, the eve is anesthetized, and a speculum 
inserted to hold open the lids. The treatment tube is 
lowered to within 5 mm. of the cornea, and no attempt 
is made to shield the surrounding areas. The patient 
is instructed to look directly at the filament light of the 
tube. The dosage has varied with the condition being 
treated and the patient response. The average dose is 
80 r at five to seven-day intervals. In no instance has 
the patient received more than 500 r as a total dose 
over any one period. Since approximately 80 per cent 
of this irradiation reaches the lens, treatment has not 
been repeated in any patient who has been given as 
much as 500 r 

Two photographs. 


Melanoma of the Choroid and Iris. Report of 70 
Cases. G. Notter. Strahlentherapie 94: 354-366, 
1954. (In German) 

The author reports on 63 patients suffering from 
melanoma of the choroid and 7 patients with melanoma 
of the iris, who were treated at the Radiumhemmet in 
Stockholm between 1921 and 1952. Forty-five patients, 
or 72 per cent, died from metastases within a period 
ranging from four months to twenty-four years. Six 
died from intercurrent diseases after an average of 
thirteen years. Eleven patients, or 17 per cent, were 
still alive and free of symptoms at the time of this 
report, after an average of eleven years. Perforation of 
the sclera made the prognosis worse and decreased the 
average life expectancy in the studied cases. Local re- 
currence was observed in 10 patients, or 16 per cent. 

The adequate treatment of melanoma of the choroid 
is enucleation and, in the event of perforation of the 
sclera, evisceration. The operation should be _per- 
formed as soon as the diagnosis is established. With 
metastasis or local recurrence the prognosis becomes 
highly unfavorable or even hopeless. Irradiation is of 
palliative value only. 

Melanomas of the iris have a much better prognosis, 
probably because of their earlier recognition and treat- 
ment. Seven patients with melanoma of the iris were 
treated, 6 by enucleation and 1 by local excision. Some 
of these cases received pre- and postoperative x-ray 
irradiation. All 7 patients were still alive and free of 
symptoms for an average period of eight and a half 
years following operation. 
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Melanomas were not encountered before puberty. 
Four roentgenograms; 1 graph; 4 tables. 

HERBERT PoLiack, M.D. 

Chicago, IIl. 


Discussion on Treatment of Carcinoma of Naso- 
pharynx. Victor Lambert, Margaret Snelling, G. E. 
Flatman, etal. Proc. Roy. Soc. Med. 47: 547-560, July 
1954. 

Cancer of the nasopharynx was discussed in several 
aspects by various observers. Prof. Victor Lambert 
emphasized the importance of the palate fenestration 
operation (removal of the major part of the hard palate, 
posterior portion of the nasal septum, and the posterior 
ends of the inferior turbinates) for adequate diagnosis 
and follow-up of this disease. Surgery, he believes, 
should be limited to this “surgery of approach," en- 
abling the radiotherapist to treat the primary tumor by 
X-rays or radium. Cervical lymphadenopathy was 
the most common presenting sign in a series of 132 
nasopharyngeal tumors (25 per cent of sarcomas and 
43 per cent of carcinomas). Nasal obstruction and 
epistaxis were next in frequency, followed by neuralgias 
The overall five-year survival in this series was 30 per 
cent. All patients were treated by x-rays and/or 
radium. 

Miss Margaret Snelling reported a series of 78 cases 
of nasopharyngeal cancer. She found a 15 per cent 
five-year survival among 46 patients treated between 
1934 and 1948. When no lymph nodes were involved 
or the tumor was of ‘‘low malignancy,’’ 5,000 to 6,000 r 
were delivered to the nasopharynx in four to six weeks. 
With involved lymph nodes or tumors of “high malig- 
nancy,’ the entire area from the base of the skull to 
the clavicles was irradiated with 2,500 to 3,000 rina 
month. Recurrences were treated with small fields, 
three or four times if necessary, and symptomatic relief 
was noted. Dose distribution charts emphasize the 
following points: 

A. With 250 kv and four fields the skin and normal 
tissues are heavily irradiated. The orbits and spine 
are avoided. Treatment of recurrences becomes 
difficult. 

B. Supervoltage therapy (with a radioactive cobalt 
source) produces a more localized area of high dosage, 
with less irradiation of normal tissues. 

C. Six-field supervoltage therapy produces more 
radiation in the posterior structures. 

D. Convergent-beam therapy produces a small area 
of high dosage and is good for localized recurrences. 

E. Intracavitary radium (through the palate fenes- 
tration) also produces a high dose in a small volume. 

G. E. Flatman pointed out that 30 of the 78 patients 
constituting Miss Snelling’s series had cranial nerve 
involvement and 12 of these 30 had radiologically de- 
monstrable erosion of the base of the skull. The va- 
riety and number of combinations of nerves affected was 
too wide for any to be considered a syndrome. The 
initial presenting pain was almost always referable to 
the maxillary division of the fifth nerve. Sixth nerve 
involvement was almost as common. Excellent ana- 
tomic and radiographic demonstrations show that tumor 
extending through the foramen lacerum or eroding the 
base of the skull should be most likely to affect the 
nerve of the pterygoid canal (vidian nerve) first. More 
accurate histories should reveal increased lacrimation 
as the earliest symptom. 

Dr. M. Lederman stressed the importance of the loss 
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of corneal reflex as a sign of early skull invasion. 
Twenty-five per cent of these patients have distant 
metastases. Cerebral spinal axis spread is possible 
without obvious skull invasion, probably via perineural 
lymphatics and nerve sheaths. 
Twenty-one figures, including 3 roentgenograms; 
13 tables. RICHARD E. BUENGER, M.D. 
Chicago, Ill. 


Olfactory Esthesioneuroepitheliomas of Louis Berger. 
L. Friihling and Charles Wild. Arch. Otolaryng. 60: 
37-48, July 1954. 

Four cases of true olfactory esthesioneuroepithe- 
lioma of the type reported by Louis Berger (Bull. 
Assoc. franc. p. l'étude du cancer 13: 410, 1924), arising 
from the olfactory sense organ, are presented. Clinical 
diagnosis of these tumors is impossible, and any slightly 
unusual or suspicious polypoid formation in the nasal 
fossae should be subjected to histologic examination. 

The authors emphasize the extreme radiosensitivity 
of true olfactory esthesioneuroepitheliomas. In 3 of 
their cases a spectacular disappearance of the tumor 
under moderate doses of x-rays was observed. The 
other patient was not treated by them. The growth of 
these tumors is relatively slow and, even though they 
are capable of destroying neighboring bone structures, 
the majority of writers have noted the absence of met- 
astatic propagation. In the case reported by Seaman, 
however, though the tumor showed marked radiosensi- 
tivity, metastasis to the cervical lymph nodes occurred 
eight years following the initial irradiation (Radiology 
57: 541, 1951). 

Ten photomicrographs. 


Juvenile Thyrotoxicosis: Results of Treatment in 30 
Cases. Richard F. Allen, Edward Rose, and Elizabeth 
Kirk Rose. Pediatrics 14: 38-44, July 1954. 

The results of various types of treatment are reported 
in 30 cases of thyrotoxicosis with onset of symptoms 
before the age of fifteen, treated between 1928 and 1951. 
Prior to 1943, external irradiation was given, with or 
without stable iodine. Since 1943, antithyroid com- 
pounds accompanied by or alternating with stable iodine 
have been used. 

Of the 24 patients in whom final results could be 
fairly evaluated, satisfactory remissions were obtained 
in 17 (70.8 per cent). Ten of 15 patients experienced 
satisfactory remission following irradiation. Approxi- 
mately 3,800 r in air (average) was delivered in one or 
more courses to those subsequently experiencing remis- 
sion; those classed as failures had received an average 
of approximately 2,100 r in air. Good results were 
achieved in 7 of 9 patients receiving antithyroid com- 
pounds. None of the patients became myxedematous, 
but 2 showed mild hypothyroidism, 1 after irradiation 
and 1 after methylthiouracil. 

Thyroidectomy was considered successful in 5 of 6 
patients. Except for nodular goiters with their threat 
of cancer, and in spite of better overall results to be 
expected from thyroidectomy, surgery should be 
avoided whenever possible in order to preserve an ana- 
tomically intact thyroid for the stresses of puberty and 
the remaining growth period, and because of the ap- 
parently greater risk of myxedema following surgery. 
Radioactive iodine has not been used because of an in- 
sufficient lapse of time to exclude possible late unto- 
ward sequelae. 

Two cases with fatal termination are recorded, one of 
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which may have represented death from purely thyro- 
toxic heart failure and one in which remission from 
thyrotoxicosis was followed by anorexia nervosa, sug- 
gesting that psychic factors may have constituted a 
common etiologic background. 
Four tables. H. G. PETERSON, JR., M.D. 
New Britain, Conn 


Treatment of Breast Cancer by Tumour Extir- 
pation and Roentgen Therapy Instead of Radical 
Operation. S. Mustakallio. J. Fac. Radiologists 6: 
23-26, July 1954. 

Although radical mastectomy is the recognized treat- 
ment for carcinoma of the breast, the psychic trauma 
and the impairment of function in the hand and arm 
associated with this procedure may cause some patients 
to refuse operation. These considerations led the 
author to explore the possibilities of roentgen therapy 
and to investigate the course of the disease in patients 
who had a radical mastectomy and postoperative roent- 
gen-ray therapy. He concludes: 

1. In fatal cases treated by radical mastectomy and 
postoperative x-ray irradiation, death was almost al- 
ways due to distant metastases, without evidence of 
local metastases in the skin or glands. 

2. If there were local metastases, distant metastases 
were almost always simultaneously present. 

3. Distant metastases had not developed _post- 
operatively by way of the lymph nodes or the operative 
field during operation, but were present beforehand 

4. Local metastases could apparently be controlled 
or cured by roentgen therapy. 

On the basis of the above conclusions, the author 
developed his plan for treatment of carcinoma of the 
breast. Certain modifications of the procedure may be 
necessary because of the nature and course of the dis- 
ease in some patients. 

If the tumor is well demarcated, and is no larger than 
a hen’s egg, and the disease is confined to the breast, 
the tumor is carefully extirpated, most of the breast 
tissue being spared. The method is not applicable to 
poorly defined lesions. Microscopic study is done, and 
x-ray therapy is begun at once if indicated. The 
supraclavicular area and axilla are irradiated first, and 
the breast last. The following treatment schedule is 
followed: 6 X 350 r, measured at the skin, is given to 
the supraclavicular area, the same dose to each side of 
the breast and to the axilla from the front and back. 
The physical factors are: 180 kv, 0.5 mm. Cu filter, 
40 cm. distance. Undetected axillary metastases are 
apparently controlled by roentgen therapy. 

About one-third of those who present themselves 
for treatment are suitable for this type of therapy. 
The author suggests that, because of cancer education, 
the proportion may soon be as high as 50 per cent. 
This form of treatment is especially valuable for young 
women who have most of their lives before them and 
for aged and frail women who cannot tolerate an ex- 
tensive operative procedure. Local recurrence is an 
indication for radical mastectomy. 

The results in 127 cases so treated, and observed for 
five years or more are as follows: 

Lived five years or more............... 107 (84%) 
Died from metastases.................- 14 (11%) 
Died from other diseases............... 6 ( 5%) 


4 tables. H.C. Jones, M.D. 
Grand Rapids, Mich. 


Two illustrations; 
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Carcinoma of the Cervix. Use of Matched Pairs of 
Cases to Compare Treatment by Surgery or Radiation. 
Michael Newton. Surg., Gynec. & Obst. 99: 29-33, 
July 1954. 
~ The author has compared the results of treatment of 
early carcinoma of the cervix uteri with surgery and 
with x-rays and radium by observations on matched 
pairs of cases treated by the two methods at the Hospi- 
tal of the University of Pennsylvania. Fifteen surgical 
cases were first selected (14 League of Nations Stage 1, 
including 2 carcinomas of the surgical stump; 1 Stage 
2), and each case was matched with a comparable case 
treated by irradiation. 

The patients were matched on the basis of (1) pres- 
ence of invasive carcinoma of the cervix on pathologic 
examination, (2) stage of disease on initial examination, 
(3) age, and (4) date of initial treatment. After the 
first two criteria were satisfied, the radiation patient 
was chosen whose age was nearest that of the surgical 
patient, provided the dates of initial treatment were 
within nine months of each other. If the difference in 
ages was more than five years, the surgical patient had 
to be the older. In no instance was there more than 1 
suitable radiation patient of the same age as the surgical 
patient or with a similar difference in age between her 
and the surgical patient. 

Survivals in the two groups were roughly comparable 
during short follow-up periods, averaging twenty-six 
months. Complications of treatment were principally 
mild in both groups, but among the surgical patients 
there was one complication listed as ‘‘moderate’”’ (re- 
current pyelonephritis), and among the radiation pa- 
tients 3 ‘“‘moderate’’ complications (hematometrium, 
persistent proctitis, and persistent cystitis) and one 
“severe’’ complication (ureteric obstruction, for which 
nephrostomy was performed). The surgical patients 
spent an average of 21.5 days in the hospital, the radia- 
tion patients an average of 16.5 days. 

The author concludes that the twenty-six-month 
average follow-up has demonstrated no significant dif- 
ference between surgical and radiation treatment of 
cervical carcinoma, as regards survival, recurrence, or 
incidence of early or late complications. 

[The validity of the use of matched pairs, in such a 
small series, and with such short follow-up, is open to 
question. The author does not state whether the 15 
surgical cases which formed the basis for comparison 

comprised the entire surgical experience with early car- 
cinoma of the cervix at his institution or were a selected 
group. Fortunately, he does not attempt to arrive at 
any far-reaching conclusions.—A.S.T.] 

Two tables. ARTHUR S. TucKER, M.D. 

Cleveland Clinic 


Therapy of the Lateral Pelvic Nodes in Cervical 
Carcinoma. Allan C. Barnes. Am. J. Obst. & Gynec. 
68: 489-493, July 1954. 

; The writer offers the opinion that, aside from eradica- 
tion of the primary growth, adequate therapy for the 
lymph nodes of the lateral pelvic wall is the principal 
challenge in cervical cancer. He suggests the use of 
Nylon threads loaded with radioactive cobalt (see 
Morton et al.: Radiology 56: 553, 1951) and anchored 
in place to the lateral wall peritoneum via laparotomy. 
Multiple parallel threads are tacked in place 1 cm. 
apart, with the ends of the threads brought out of the 
wound at the lower pole. A special protective lead 
container keeps the cobalt behind lead shielding until the 
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inactive ends of threads are placed. The activated 
portions are then drawn out to the proper positions and 
the incision rapidly closed. 

The 0.5-mm. cobalt wire is cut into 0.33 cm. lengths, 
activated so that each piece has a strength of 0.2 mc and 
separated by aluminum spacers of the same size 
Placed paraliel and 1 cm. apart, six threads containing 
seven cobalt pieces and six spacers, to make a 4-cm. 
active length, give to a 5 X 3-cm. area 854 r (aver- 
age) in twenty-four hours. If two more threads are 
used to cross the ends of the others, a more uniform field 
is obtained, and 1,140 r per day is delivered. The 
duration of the application depends upon the total 
dosage desired. The threads are usually left in place 
four days to bring the dosage up to the level of that to 
the paracervical area. 

The author precedes this therapy with external ir- 
radiation, delivering 3,500 gamma r to the mid-pelvic 
plane in twenty-four days, and intravaginal therapy 
with colpostat and tandem adding another 6,000 gam- 
ma 1 to Point A. Laparotomy usually follows this 
therapy within twenty-four to forty-eight hours. No 
anesthesia is needed to remove the threadsand no second- 
ary closure of the incision was required in the 48 
cases treated to date. 

Three roentgenograms; 1 photograph. 

WarRREN A. Naris, M.D. 
Jefferso 1 Hospital, Philadelphia 


Hodgkin’s Disease with the Primary Lesion in the 
Skin and Metastases to the Skull and One Rib. Ernst 
A. Pohle and Wayne M. Rounds. Wisconsin M. J. 
53: 377-380, July 1954. 

A case of Hodgkin's disease in a 29-year-old woman is 
reported. This case is unusual in that the first mani- 
festation of the disease was observed in the skin of one 
thigh. Only after extensive studies in various clinics 
did the true nature of the illness become apparent. 
About six years after the initial appearance of skin 
lesions, osseous metastatic involvement occurred in the 
skull (10 per cent or less of cases showing bone involve- 
ment have cranial metastases). Several months later 
an osteolytic lesion developed in the right tenth rib; 
this was complicated by a pathologic fracture. Shortly 
thereafter a mass was found in the left upper pelvis. 
At the time of this report x-ray therapy had been ad- 
ministered to the various lesions over a two-year period 
with a consistently favorable response. 

Two roentgenograms; 2 photomicrographs; 3 
photographs. 


Evaluation of Phenylbutazone (Butazolidin) in the 
Treatment of Rheumatoid Spondylitis: Report of 50 
Cases. Elam C. Toone, Jr., and W. Robert Irby. 
Ann. Int. Med. 41: 70-78, July 1954. 

Phenylbutazone seems to be most effective in the 
management of attacks of acute gouty arthritis. It 
also affords relief of symptoms in rheumatoid spondyli- 
tis, rheumatoid arthritis, and many periarticular dis- 
orders. In order to evaluate its effects in rheumatoid 
spondylitis, 50 patients were selected, each of whom 
showed x-ray evidence of that disease in the sacroiliac 
joints or spine. These structural changes were grouped 
according to their severity in 4 stages ranging from slight 
destructive changes (Stage 1) to advanced ankylosis 
(Stage IV). 

In none of the 50 patients was complete remission of 
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the process obtained. Twenty-seven (54 per cent) 
experienced major improvement, as evidenced by relief 
of pain and improvement in activity. Eight (16 per 
cent) showed minor improvement, and 15 (30 per cent) 
were considered failures, either because of toxic mani- 
festations which necessitated discontinuance of the 
drug or failure to respond at all tothe treatment. With 
a drug chemically related to aminopyrine, possible 
toxic reactions become a matter of considerable con- 
cern. 

Like roentgen therapy, phenylbutazone’s beneficial 
effect seems to lie in its ability to control the symptoms 
of the disease rather than to bring about acure. With 
few exceptions the drug has had to be administered 
daily and continuously to be effective 

The limitations of phenylbutazone as a therapeutic 
agent in rheumatoid spondylitis are considerable. It 
has failed as yet to demonstrate ability to cure or bring 
about a complete remission. Ina number of instances, 
no favorable therapeutic response occurs. The toxic 
potentialities are high. 

Nine special cases are cited in which phenylbutazone 
was considered the treatment of choice over x-ray and 
other available measures. At present it should be con- 
sidered rather as an adjunct to than as a replacement of 
x-ray therapy. 

Five illustrations, 
table. 


including 1 roentgenogram; 1 
STEPHEN N. TAGER, M.D. 
Evansville, Ind. 


The Place of Intravenous Iron Administration in 
Combating Anaemia During Deep X-Ray Therapy. 
Nilmadhab Banerjee. J. Indian M. A. 23: 436-441, 
July 1954. 

An investigation of the effects on anemia of the in- 
travenous administration of iron was made in 50 pa 
tients undergoing deep x-ray therapy for malignant 
tumors of various types. Serial blood studies were 
done in only 28 cases. Either 2.5 c.c. of saccharated 
iron oxide (Iviron), containing 50 mg. of elemental iron 
mixed with 25 c.c. 25 per cent glucose, was given daily, 
or 5 c.c. containing 100 mg. of elemental iron on alter- 
nate days. 

In 7 of 11 patients whose hemoglobin was initially 
low (between 55 and 65 per cent), it was found that x- 
ray therapy could be successfully completed with the 
administration of iron. In 4 cases the iron medication 
did not materially help and the rapid decline of the 
hemoglobin made it necessary to abandon the irradia- 
tion altogether or stop it temporarily for blood trans 
fusion. Of these 4 cases, 2 were retroperitoneal sarco 
mas, 1 a testicular seminoma with enlarged abdominal 
nodes, and 1 an esophageal carcinoma with extreme 
dysphagia 

Four of 5 patients whose hemoglobin was declining 
were benefited by intravenous iron therapy In 1 case 
of esophageal cancer with extreme dysphagia, irradia 
tion had to be stopped and blood transfusions given to 
combat the anemia 

A course of x-ray therapy was completed successfully 
in 12 patients whose hemoglobin was initially fairly 
high (70 per cent or above) and who were given iron 
from the beginning of irradiation. In none of these 
cases did the hemoglobin fall below 60 per cent 

In cases of esophageal carcinoma with extreme ob 
struction, intravenous iron therapy did not control pro 
gressive anemia during irradiation, while in those who 
could swallow or had gastrostomy done prior to irradia 
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tion, intravenous iron therapy was effective in control- 
ling the anemia, regardless of the status of the patient 
prior to beginning treatment. 

In some cases there was a rapid disappearance of 
nausea and vomiting with intravenous iron therapy, 
and weakness and lassitude improved considerably. 

Few complications arose from the intravenous admin- 
istration of iron and those that did occur were of a mild 
nature. 


The Effect of Source Size upon Integral Dose in 
Teletherapy Units. J. L. Haybittle. Acta radiol. 42: 
65-74, July 1954. 

Since the number of curies per gram of radicactive 
material is limited by the maximum neutron flux avail- 
able for isotope production, it is important to know how 
large the physical dimensions of a radioactive tele- 
therapy source may be made before there is impairment 
of its clinical efficiency. Greater total activity is ob- 
tained by increasing the cross-sectional area of the 
source than by increasing its height or length. This, 
however, introduces an undesirable penumbra, with an 
increased area of irradiated skin, and an increase in the 
integral dose received by the patient. This latter as- 
pect is discussed in this paper. 

Various calculations were made on the basis of varia- 
tions in (1) source size; (2) size of the defining aperture; 
(3) field size; (4) distance of the defining aperture from 
the surface of the phantom; and (5) source-skin dis- 
tance. There is a graphic representation of the ratio of 
the integral dose received with a source of given radius 
to that received with a point source for given sets of 
values. These initial calculations are followed by some 
experimental determinations utilizing a Perspex tank 
filled with a 10~* molar solution of ferrous sulfate in 0.1 
N sulfuric acid and the yield of ferric ion is estimated by 
direct spectrophotometry for determination of integral 
dose. An iridium 192 teletherapy unit was utilized to 
irradiate this tank. Satisfactory agreement was found 
between experiment and theory in these measurements 
The equation which was verified is as follows: 


z:+d/? 
f — d\ 


where R equals the ratio of the integral dose received 
with a source of radius s to that received with a point 
source; a represents the radius of the treatment area at 
a depth z in the phantom; d represents the distance be- 
tween the defining aperture and the surface of the 
phantom or skin; f represents the distance between the 
source and the skin or surface of the phantom. 

Further calculations are thereafter presented to indi- 
cate the permissible source radius for various radio- 
active sources at designated source-skin distances when 
the defining aperture is likewise at certain designated 
distances from the skin. Thus, for cobalt 60, a source- 
skin distance of 100 cm. with an aperture-to-skin dis- 
tance of 20 cm. allows a source radius of 6.4 cm., where- 
as cobalt 60 for a source-skin distance of 50 cm. and a 
distance of aperture to skin of 20 cm. permits a source 
radius of 2.25em. These values are based upon inte- 
gral doses similar to those delivered by presently used 
conventional 200- to 250-kvp roentgen apparatus 
Similar data are presented for cesium 137, iridium 192, 
and radium. A half-value layer of 1.5 mm. copper and 
a focal-skin distance of 50 cm. are assumed for the x- 


rays. There is further tabular representation for tele- 
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therapy utilized at short treatment distances and for 
telecobalt machines which have already been described 
in the literature. 

It is evident from these tables that the large cobalt 
60 units now in use, with source diameters less than 3 
cm., deliver integral doses per roentgen at the tumor 
less than those delivered by conventional roentgen ap- 
paratus. The one exception to this rule is a unit pres- 
ently being used in Los Angeles (Neil, Costolow, and 
Meland: Radiology 61: 408, 1953) which has a cylinder 
source 4.33 cm. high by 3.5 cm. diameter, with a main 
lead defining aperture 40 cm. from the skin and a source 
skin distance of 70 em. Under these circumstances an 
integral dose 40 per cent higher than that delivered by 
roentgen rays of 1.5 mm. copper h.v.1. is obtained. 

It is also noted that most of the small short distance 
units using radium, iridium 192, or cobalt 60, also de- 
liver higher integral doses than do conventional roent- 
gen-ray apparatus. The integral dose in some of these 
units can be reduced by bringing the aperture nearer to 
the skin 

Five diagrams; 3 tables I. MescHan, M.D 

University of Arkansas 


Isodose Curves for Intracavitary Roentgen Therapy. 
E. Dale Trout, John P. Kelley, and Arthur C. Lucas. 
Am. J. Roentgenol. 72: 94-111, July 1954 

This paper supplies a long standing need for dose pat- 
terns for small fields used in intracavitary therapy. In 
order to obtain these, a small probe was devised making 
use of an ionization chamber having a volume of 0.047 
c.c. The probe, originally designed at the Royal Can- 
cer Hospital of London (see Brit. J. Radiol. 23: 424, 
1950) and its modifications are described, and a com- 
plete circuit diagram of the rate meter invented to ac- 
complish the readings is given. The rate meter was 
calibrated against a 25-r Victoreen thimble chamber and 
found to be wave-length dependent within +2 per cent 
from a half-value layer of 0.5 to 3.0 mm. of copper. 
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A water-filled Lucite phantom was used. The ioni- 
zation chamber was remotely positioned across the 
roentgen-ray field by a Selsyn drive. The chamber 
position was indicated on a plotting board and by this 
means data were obtained at increasing depth 

Three types of intracavitary specula were investi- 
gated: (1) the conventional periscope with six metal 
cones with diameters from 2.0 to 5.0 cm.; (2) a heavy 
adapter plate and plastic specula with a heavy dia- 
phragm at the base; (3) an expanding metal speculum 
designed by Dr. Arthur W. Erskine. Reproductions of 
the isodose curves of beams with half-value layers of 
0.5 to 3.0 mm. copper are given for all the periscopic 
cones and the plastic specula. The Erskine expanding 
metal speculum could be plotted only for half-value 
layers of 0.5 and 1.0 mm. copper because of leakage 
through the base of the speculum. The back-scatter 
factor is tabulated for each half-value layer, field size, 
and speculum used. In addition, tables are included 
for center-line depth doses for each combination of field 
size, half-value layer, and type of speculum. To facili- 
tate comparison of metal and Bakelite specula, com- 
parative isodose curves have been plotted. A scale 
diagram demonstrates that reduction in focal spot size 
would have little influence on the shape or position of 
the main part of the isodose curve 

An ingenious system whereby a compensating filter 
is used to flatten a single selected isodose curve is de- 
scribed. A full-scale drawing is made of the focal spot, 
the speculum, and the curve. At the top of the specu- 
lum the reduced shape of this curve is then back 
plotted. A disk of Masonite is shaped to meet these 
specifications. These filters are within the limits of 
simple fabrication and are accurate enough for clinical 
use. To prove this point, further isodose curves were 
made utilizing this type of filter 

Forty-five isodose curves; 4 photographs; 3 draw- 
ings; 11 tables Davip C. Gastineau, M.D 

Indiana University 
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The Endobronchial Application of Radiocobalt. 
Konrad Peter Fischer. Strahlentherapie 94: 374-383, 
1954. (In German) 

Surgical intervention for bronchogenic carcinoma has 
been restricted more and more in recent years, with the 
result that only 10 per cent of cases have been con- 
sidered operable. In not more than one-tenth, or at 
best one-fifth, of this strictly selected group, is there 
promise of a five-year cure. This unfavorable situa- 
tion is due mainly to late recognition and early medias 
tinal extension 

An increasing number of patients, therefore, is again 
turned over to the radiotherapist, although it is well 
known that the results of irradiation in bronchogenic 
carcinoma are rather poor and merely palliative in na 
ture. Intensive irradiation is able to prolong life on an 
average of about ten months. The results improve 
with an increase of the administered tumor dose, so 
that further development of radiotherapeutic measures 
would certainly appear advantageous. Rotation ther- 
apy, as used in the last few years, represents a forward 
step. Another way toward the same goal is contact 
treatment of the tumor through the bronchus 
A method has been developed which permits the 


supplementary treatment of bronchogenic tumors (as 
long as they are localized close to the main bronchus) by 
endobronchial contact therapy with radiocobalt (Co* 
in the form of beads or pearls 

The beads have a diameter of 6 mm. and are pierced 
in the center so that they can be threaded on a wire, 
0.8-1.0 mm. thick. An average of 10 beads are strung 
on a wire to make an applicator which, under fluoro- 
scopic control, is introduced into the bronchus and 
placed in contact with the infiltrated bronchial wall. 
This wire applicator can be inserted without difficulty, 
much as a bronchial sound would be introduced. The 
isotope is left in place for eight hours, during which time 
some kind of general anesthesia has to be maintained 
The exact technic of the procedure and various con 
siderations concerning the prolonged anesthesia are 
discussed in detail 

This new endobronchial technic is thought of as a 
supplementary method only, always to be used in com 
bination with external x-ray therapy Its future pros- 
pects and possibilities are suggested 

Seven roentgenograms; | photograph 

HERBERT PoLLack, M.D 
Chicago, Ill 
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Studies and Diagnostic Tests of Salivary-Gland and 
Thyroid-Gland Function with Radioiodine. Harry 
G. Thode, Charles H. Jaimet, and Samuel Kirkwood. 
New England J. Med. 251: 129-134, July 22, 1954. 

There is mounting evidence that the salivary glands 
play a role in the body iodine cycle. These glands not 
only concentrate iodide ion but are also concerned with 
thyroxin, perhaps in its deiodination. The enzyme, 
tyrosine iodinase, which is responsible for the iodination 
of tyrosine in the thyroid gland, is present in equivalent 
concentrations in the submaxillary and parotid glands. 
These glands therefore might be responsible for the deg- 
radation of thyroxin in the body and the recycling of 
the iodine to the thyroid gland as iodide ion. Since 
there appears to be such a relation between thyroid 
and submaxillary function, it appeared possible that 
radioiodine tests on the saliva of patients might supple- 
ment conventional thyroid tests. With this in mind, 
76 patients—36 euthyroid, 20 hyperthyroid, and 20 
hypothyroid—were investigated. 

Twenty-four hours after a 50-microcurie dose of 
radioiodine was ingested, 3-c.c. aliquots of saliva were 
obtained by simple expectoration and were counted 
with a scintillation counter. Thyroid pick-up counts 
and counts of the protein bound iodine (PBI) were ob- 
tained for the same patients. It was found that hyper- 
thyroid patients secreted considerably lower amounts of 
radioiodine in the saliva than euthyroid patients, 
whereas in those with hypothyroidism the secretion of 
radioiodine in the saliva was greatly increased. The 
counts for protein bound iodine (PBI) tend to work in 
the opposite direction. 

The results suggest that hypothyroidism and hyper- 
thyroidism depend to some extent on salivary gland as 
well as thyroid function. The saliva tests can therefore 
be expected to provide additional information concern- 
ing thyroid-salivary function, as well as an excellent 
diagnostic test. MorTIMER R. CAMIEL, M.D. 

Brooklyn, N. Y. 


Radioactive Iodine in Malignant Melanoma. Ross 
C. Kory, Robert G. Tucker, and George R. Meneely. 
Am. J. Roentgenol. 72: 119-123, July 1954. 

In order to determine the usefulness of I'*! as a ther- 
apeutic agent in malignant melanoma, the authors per- 
formed I!*' tracer studies on 8 of 9 patients with proved 
malignant melanoma, all of whom had regional or dis- 
tant metastases. External survey counts, direct counts 
of biopsy specimens, and radio-autographs of biopsy 
specimens were obtained at intervals following the ad- 
ministration of 1 to 5-mc tracer doses. In no case was 
there any evidence of selective uptake of I'*' by the 
tumor tissue. 

In spite of this, therapeutic trial doses of 50 to 65 mc 
of I**! were given. An attempt was made to block io- 
dine uptake by the thyroid gland with thyroid extract. 
None of the patients showed subjective or objective 
improvement, nor was there any evidence of prolonga- 
tion of life Joan Hare, M.D. 

Indiana University 


Human Serum Albumin Tagged with I'*' in Patients 
with Ascites Caused by Abdominal Carcinomatosis and 
Porta! Cirrhosis: The Rates of Interchange Between 
the Vascular Compartment and Peritoneal Cavity. 
Malcolm P. Tyor. J. Lab. & Clin. Med. 44: 110-117, 


July 1954 
> 


The author studied 11 patients with ascites, due in 2 
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cases to portal cirrhosis and in the remaining 9 to ab- 
dominal carcinomatosis. The exchange of fluid from 
the circulating blood to the abdomen and back into the 
blood was studied with human serum albumin labeled 
with I'*!, injected intravenously and intraperitoneally. 
The exchange from the ascitic fluid to the blood or 
from the blood to the ascitic fluid was found to be very 
nearly the same in all patients. Complete equilibrium 
of the tagged albumin between the injected compart- 
ments (vascular and peritoneal) occurred in 4 patients 
during the study. Equilibrium time between com- 
partments was approximated from the slope of the 
linear plot obtained from the differences between the 
specific activities of the plasma and ascitic fluid. The 
half-times were found to be eleven to fifty-two hours for 
intraperitoneal injection and eighteen to sixty-six hours 
for intravenous injection. 
Three graphs; 1 table. C. E. DursensBerc, M.D. 
Palo Alto, Calif. 


Use of Radioactive Gold in the Treatment of Patients 
Suffering from Ovarian Carcinoma and Carcinosis of 
Pleura and Peritoneum. F. Remold, A. Siegert, and H. 
Stamm. Strahlentherapie 94: 367-373, 1954. (In 
German ) 

The authors describe their technic of radiogold 
therapy and present results obtained in 11 patients, 10 
suffering from ovarian carcinoma and carcinosis of the 
pleura and peritoneum and 1 with carcinoma of the 
vulva. Regression of ascites was observed in only 1 
case, after six weeks. On the contrary, fluid seemed to 
accumulate faster, necessitating more frequent para- 
centeses. The growth of the tumors was not influenced. 
There was always a marked deterioration in the general 
condition of health with loss of weight. 

The authors nevertheless arrive at the conclusion that 
the use of radioactive gold appears to be justified as a 
means of supplementing and extending conventional 
methods of treatment. If applied in time, it promises 
sufficiently strong action on micrometastases in the 
peritoneum and pleura. 

Two graphs; 1 table. HERBERT Po.Liack, M.D. 

Chicago, III. 


The Use of Radioactive Iron in the Investigation of 
Anaemia. John Badenoch and Sheila T. Callender. 
Brit. J. Radiol. 27: 381-386, July 1954. 

This paper is introduced by an outline of normal iron 
metabolism and a general account of the use of radio- 
active isotopes in the study of the utilization of iron by 
the body. It has been shown that in an uncomplicated 
iron deficiency, as in hyperchromic anemia, a much 
greater proportion of an oral dose of iron is ordinarily 
absorbed than in the normal subject. There are, how- 
ever, a certain number of cases of hyperchromic anemia 
which fail to respond in this manner to orally adminis- 
tered iron—so-called refractory hyperchromic anemia. 
It is with this condition that the authors are concerned. 
Their problem was to distinguish between those patients 
in whom there was a true failure of absorption of iron 
from the gastrointestinal tract and those in whom lack 
of response was due to such factors as intolerance to 
treatment, excessive loss of iron as from hemorrhage, 
and failure to utilize iron after absorption. 

Radioactive iron tests were carried out in 18 patients 
with refractory hyperchromic anemia, of whom 8 had 
idiopathic steatorrhea. The labeled iron was given 
both orally and intravenously, and repeated deter- 
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minations were made of the content of the blood and the 
amount of unabsorbed iron in the feces. Comparative 
observations were made on 13 patients without anemia 
and on 6 with simple hyperchromic anemia. 

Seven of the 8 patients with idiopathic stcatorrhea 
showed a high percentage of unabsorbed iron (in the 
eighth, fecal studies were not done). The blood content 
in these cases ranged from none at all to 7 per cent, 
being definitely lower than in normal subjects. In 
travenous tests in 5 of this group showed that, though 
absorption was poor, utilization of the absorbed iron 
was normal. In all but | of the 10 patients who did not 
have idiopathic steatorrhea, it was shown that poor 
absorption could not account for the refractory anemia 
The percentage of ingested iron recovered from the 
blood in these cases ranged from 1 to38 percent. Other 
causes were eventually found to account for failure of 
treatment in this group. 

While the majority of the patients with poor abserp 
tion had idiopathic steatorrhea, that disease cannot be 
said to interfere per se with iron absorption, since one 
patient with symptomatic steatorrhea and hyperchro 
mic anemia following gastroenterostomy showed ex 
cellent utilization of an oral dose. 

The authors conclude that oral and intravenous 
radioiron studies are helpful in determining the cause of 
poor results of treatment in refractory hyperchromic 
anemia 

Six illustrations. SypNEy J. Haw.tey, M.D 

Seattle, Wash 


Radioactive Sodium Clearance as a Measurement 
of Efficacy of Sympathectomy in Peripheral Arterial 
Insufficiency. John J. Reinhard, Jr., and Elizabeth 
Dituri. Ann. Surg. 140: 67-74, July 1954. 

Clearance of a diffusible tracer substance from the 
injection site will depend upon and be a measure of 
circulation through the local tissue. An acceleration in 
rate of clearance indicates vascular dilatation and in 
crease in capillary membrane permeability. Radio- 
active sodium clearance has been used in the evaluation 
of the results of sympathetic block and sympathectomy 
in patients with peripheral vascular disease 

Lumbar sympathectomy was performed in 14 pa- 
tients with peripheral arterial insufficiency. Sodium 
clearance studies following the procedure showed that 
those with peripheral arterial sclerosis had little elas- 
ticity of the arteries and some degree of occlusion. 
Favorable changes were demonstrated in muscle blood 
flow in patients with arterial spasm. 

Two graphs; 4 tables. 

DONALD DEF. BAvER, M.D 
Coos Bay, Ore. 


Removal Rate of Radiosodium (Na*') from Human 
Orbit in Graves’s Disease and in Health. Robert 
McClelland Day and Sidney C. Werner, with the tech- 
nical assistance of Argiry Cavaris. Arch. Ophth. 52: 
85-90, July 1954. 

The mechanisms responsible for the production and 
maintenance of the ocular complications of hyper 
thyroidism have not been entirely explained. Ac 
cordingly, the rate of removal of radioactive sodium 
from the orbits of healthy human subjects and of pa 
tients with the mild and severe extremes of ophthal 
mopathy was investigated with a view toward deter 
mining whether venous obstruction or active inflamma 
tion accounts for the phenomena (the terms ‘‘mild” and 
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“‘severe’’ are used in this paper instead of ‘‘thyrotoxic”’ 
and ‘‘thyrotropic,”’ or ‘‘simple’’ and ‘“‘malignant”’ 

In the first experiment eighteen injections of Na*' 
were made into the retrobulbar muscle cone of 14 
patients (7 men, 7 women). This procedure proved 
unsatisfactory since it could not be definitely deter 
mined whether the Na*! was being placed in muscle or 
fat, or possibly intravascularly. 

In the second experiment, nineteen injections of Na‘! 
on 17 patients were made through the lower orbital 
septum into the orbital fat. Five patients were men 
and 12 were women. Their ages ranged from twenty- 
one to sixty-seven years. Nine had the mild form and 
8 the severe form of ophthalmopathy. Eight of the 17 
patients were clinically hyperthyroid, while 9 were 
euthyroid or hypothyroid. Twenty-three control sub 
jects received one injection each 

A wide variation in the rate of Na*' removal was 
found, ranging in the controls from twenty-six minutes 
to well over one hour (average forty-two minutes 
In mild ophthalmopathy the range was from twenty to 
over forty-three minutes, with an approximate mean of 
thirty minutes. The range in the severe form of eve 
disorder was from sixteen to fifty minutes, with an ap 
proximate mean of thirty-four minutes 

The findings in the present study agree with the 
opinion already expressed that the venous anastomoses 
of the orbit are so rich as to make it unlikely anatomi- 
cally that passive congestion would play a role in the 
production of exophthalmos. If venous obstruction is 
not present, the instances in which removal of sodium 
was actually increased in euthyroid patients with 
severe ophthalmopathy suggest that the edema and the 
other eye changes result from the increased capillary 
permeability and increased arteriolar dilatation and 
blood flow of an active inflammatory state. In these 
patients, any effect of hyperthyroidism upon removal 
rate probably can be excluded. 

One graph; 4 tables 


The Use of Radioactive Sodium Chromate to Evalu- 
ate the Life Span of the Red Blood Cell in Health and 
Certain Hematologic Disorders. Raymond C. Read, 
Graham W. Wilson, and Frank H. Gardner. Am. ] 
M. Sc. 228: 40-52, July 1954. 

The common method of measuring the life span of 
red blood cells utilizes differential agglutination to de 
termine the survival of transfused erythrocytes in the 
recipient. This method, however, measures the recip 
ient’s red cell life span in terms of that of the donor 
erythrocytes and is therefore of limited value in condi 
tions where the patient's red blood cells are intrinsically 
abnormal. With the aim of directly measuring the life 
span of the patient's own red cells, these were tagged 
with Cr! and scintillation counts were obtained 

Both methods were used on a group of normal males 
and in a number having hematologic diseases, including 
congenital hemolytic anemia, myeloid metaplasia, 
hypoplastic anemia, acquired hemolytic anemia, and 
thalassemia minor. It was found that the tagged cells 
had a normal life span in healthy individuals and that 
in the various hemolytic and hypoplastic disorders 
studied, the manner of removal of the cells from the 
circulation was in agreement with other hematological 
data and did not appear to be significantly affected by 
the labeling process 

Right graphs; 1 table. J. F. Wetcen, M.D 

Palo Alto, Calif 
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Standardization of Beta-Emitting Nuclides H. H. 
Seliger and A. Schwebel. Nucleonics 12: 54-63, July 
1954. 

The methods and technics of standardization of beta- 
emitting isotopes employed by the National Bureau of 
Standards are described. Both primary and secondary 
standardization procedures are included, with pertinent 
data on P*, 1'3!, Co®, C4, T1™!, Sr9°-y%, and Au. 
The Bureau of Standards employs a 4x beta counter as 
a primary standard. Details of the construction of 
this counter are given, together with a consideration of 


May 1955 


counting efficiency, absorption in the mounting film, 
and self-absorption in the source. 

For secondary standardization, both a 27 beta ioni- 
zation chamber and a 4 gamma ionization chamber 
have been used. Details of the application of these 
various methods to each of the isotopes listed above are 
given. A summary of the results of inter-comparison 
with other research establishments for these various 
isotopes is also presented. 

Five figures; 11 tables. 

JOHN S. LAUGHLIN, Pu.D 
Memorial Center, New York 


RADIATION EFFECTS 


Necrosis of Brain and Spinal Cord Following X-Ray 
Therapy. N. Malamud, E. B. Boldrey, W. K. Welch, 
and E. J. Fadell. J. Neurosurg. 11: 353-362, July 1954. 

The authors report 2 cases of radiation necrosis of the 
central nervous system. The first was seen one year 
after treatment of a carcinoma of the nasopharynx 
with lymph node metastases. The patient had re- 
ceived a total air dose of 6,600 r in twenty days through 
two lateral fields (9 XK 20 and 9 K 15cm.) and a pos- 
terior field (9 X 16cm.). Generalized paralysis and an- 
esthesia progressed rapidly during the three months 
prior to death from respiratory paralysis. Autopsy 
revealed extensive necrosis of the cervical spinal cord, 
with marked demvelinization of the white matter. 
Degenerative neuron changes with some gliosis were 
found in the gray matter. 

The second case is clouded by the history of a con- 
tralateral leptomeningeal process two vears prior to 
operation and postoperative irradiation of a posterior 
cerebral sarcoma. A total air dose of 5,400 r was given 
through opposing 10 X 10-cm. lateral fields in twenty- 
five days. The presenting symptom, convulsions, 
recurred twenty-one months later, with progressive 
dementia until death forty-five months after irradia- 
tion. The brain was found to be diffusely atrophied, 
with alternating areas of cystic degeneration and gliosis 
in the cerebral hemispheres and widespread demyelini- 
zation of the peduncles. Blood vessel changes were 
rare. There were few primary changes below the ten- 
torium. 

The literature on this subject is briefly reviewed. 

Eleven photomicrographs; 2 tables. 

Joun C. Evans, M.D. 
Mercy Hospital, Pittsburgh 


Pulmonary Irradiation Effects and Their Treatment 
with Cortisone and ACTH. A.G. W. Whitfield, W. H. 
Bond, and W. Melville Arnott. J. Fac. Radiologists 
6: 12-22, July 1954. 

The literature on pulmonary fibrosis following irradia- 
tion is reviewed, and priority for recognition of the 
condition is given to Groover, Christie, and Merritt 
(South. M. J. 15: 440, 1922). Between 1930 and 1940 
the morbid changes were widely explored by animal 
experimentation and studies on man, and evidence was 
obtained that the dominant etiologic factor is the quan- 
tity of irradiation delivered to the lungs. 

Two to three weeks following the completion of roent- 
gen-ray treatment, a dry, irritating cough begins, 
which increases in severity. Exercise intolerance de- 


velops, dyspnea appears, at first induced by activity 
but finally persisting even at rest. 


Roentgen findings 


consist of shadowings which begin in the hilar areas 
and spread laterally during succeeding weeks. Differ- 
entiation from recurrent or metastatic cancer is difficult. 

The pathological process consists of a sequence of 
cell injury and death, inflammatory reaction, and re- 
pair. The individual components of the bronchi, the 
pulmonary alveoli, and the pleura are all affected. The 
end-result is fibrosis and a sharp reduction in alveolar 
space. The altered physiology which follows these 
pathological changes is manifested by a diminution in 
vital capacity, complemental air, and maximum breath- 
ing capacity, an increase in respiratory rate, ventilation 
and ventilation equivalent, and normal oxygen absorp- 
tion. Treatment of radiation pneumonitis has in 
general been unsatisfactory. The authors report, in 
considerable detail, 4 cases treated with cortisone and 
ACTH. Excellent results were obtained in 2, though 
both patients continued to have a subnormal exercise 
tolerance and in both there was still radiologic evidence 
of fibrosis. In the other 2 cases the response was un- 
satisfactory, and death occurred from respiratory fail- 
ure, perhaps because of inadequate dosage 

Nine roentgenograms; 4 tables 

H. C. Jones, M.D 
Grand Rapids, Mich 


Fatal Post-Radiation Pneumonitis. A. G. Whitfield, 
R. Lannigan, and W. H. Bond. Lancet 2: 117-119, 
July 17, 1954 

Clinicians should be aware that pneumonitis may 
follow radiotherapy in which the customary dosage is 
not exceeded. While pneumonitis is an uncommon 
sequela of irradiation, it is important in several ways 
It may be difficult to differentiate, during life, from 
pulmonary metastases, lung involvement by reticulosis, 
or pneumonia. In addition to producing a severe ill- 
ness, it may result in permanent limitation of exercise 
tolerance and in chronic or recurrent infection of the 
lower respiratory tract. Finally, it may be fatal. The 
authors present in detail 1 of 3 fatal cases which they 
have observed. 

[For a study of pneumonitis following irradiation of 
breast cancer and the advantages of a tangential technic, 
see Chu et al., in this issue of Radiology, p. 642.] 

Two roentgenograms; 3 photomicrographs; 1! 
photograph. 


The Early Gastric Response to Irradiation, a Serial 
Biopsy Study. Moshe B. Goldgraber, Cyrus E. Rubin, 
Walter L. Palmer, Richard L. Dobson, and Barbara W 
Massey. Gastroenterology 27: 1-20, July 1954. 

Three patients with duodenal ulcer were treated by a 
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minimum of 1,600 r (depth dose) delivered to the stom- 
ach via two portals in ten days, and serial biopsies (40 
in 4 months) were obtained from the gastric mucosa of 
each patient. The course of therapy served as a con- 
trolled source of trauma producing an acute reversible 
reaction in the mucosa. 

Changes were often patchy and varied in severity, 
but they followed a similar course. Early coagulation 
necrosis of both chief and parietal cells was followed by 
deepening of pits and proliferation of neck cells. Cellu- 
lar changes appeared in less than a week in 2 patients 
and reversion to normal was complete in less than four 
months in all three. 

Certain aspects of the radiation reaction were similar 
to gastric changes produced by other types of trauma. 
Such a study makes it possible to follow histologically 
the mucosal response to injury. 

Degree of depression of acid secretion and clinical 
response corresponded with the intensity of the cellular 
changes in all 3 cases. Achlorhydria preceded or 
promptly followed the early cellular changes. After 
twelve weeks there was a gradual return to near nor- 
mal acid secretion in each instance. 

Twenty-four photomicrographs (8 in color). 

RICHARD E. BUENGER, M.D. 
Chicago, Ill. 


Personnel Exposures Associated with the Therapeu- 
tic Use of Radium, Radon and Cobalt-60. Egilda De- 
Amicis and Russell F. Cowing. New England J. 
Med. 251: 1-4, July 1, 1954. 

The authors review some of the problems of personnel 
protection by analyzing several examples of exposure 
during the therapeutic use of radium, radon, and co- 
balt 60. The National Bureau of Standards recom- 
mendations for permissible dose are accepted: for total 
body exposure 0.3 r (300 mr) per week measured in air, 
received at the rate of 50 mr per day or more rapidly, 
provided the weekly dose is not exceeded; for the hands 
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and forearms, 1.5 r per week at the basal layers of the 
epidermis. 

The following safety factors are considered: 

(1) Distance: The quantity of radiation varies in- 
versely as the square of the distance. The use of long- 
handled instruments, carriers, storage at a distance from 
personnel, etc., are therefore of importance 

(2) Time: Speed and efficient handling will ob- 
viously reduce exposure. 

(3) Protective Material: Depending upon _ the 
amounts of radioactive material being used, lead or 
equivalent shields and containers of increasing thickness 
should be employed. 

(4) Rotation and change of personne! will lower in- 
dividual exposure. 

The authors analyze several obviously hypothetical 
examples of dealing with exposure and find them safe. 
They tend, however, to oversimplify or are unfamiliar 
with the actual working technics of handling radioactive 
material. One example, for instance, is that of the 
surgeon preparing radioactive cobalt applicators at a 
distance of 30 cm. from his hands. Anyone who has 
threaded a radium needle or loaded a colpostat knows 
how difficult this would be. In the specific exposure 
problem at the hospital from which this paper comes, 
only 60 mg. of radium were involved and only 32 cases 
were handled by two nurses during a year. This is 
much less than is handled in many hospitals, where 
personnel exposure may be far from safe 

No active ionization chamber readings are reported 
for the various procedures, although the authors rec- 
ommend these. Also recommended is the film-badge 
control of personnel. 

This abstracter believes that, because of its repetitive 
nature, there is probably no such thing as a permissible 
safe dose to radiation personnel. Every discipline and 
device should be used to reduce exposure 

One table MortTIMER R. CamIet, M.D. 

Brooklyn, N. Y. 


EXPERIMENTAL STUDIES—RADIOBIOLOGY 


The Combined Effects of Thermal Burns and Whole 
Body X Irradiation on Survival Time and Mortality. 
Edward L. Alpen and Glenn E. Sheline. Ann. Surg. 
140: 113-118, July 1954. 

Experimental studies have been carried out to assist 
in understanding the interrelationship between thermal 
burns and irradiation injury asa result of nuclear deto- 
nations. 

Animals subjected to burns without irradiation by 
X-rays were found in most instances to die within the 
first forty-eight-hour period following the burns, if they 
were going to die at all. This permitted calculation of 
the median lethal burn area (LA) expressed as a per- 
centage of the total body surface area. The forty-eight- 
hour LA 50 with burn alone was 33 per cent. The addi- 
tion of 100 r total-body irradiation reduced this by 3 
percent. Two hundred and fifty roentgens reduced the 
percentage to 27; 500 r total-body irradiation reduced 
it to 24, 

X-ray doses of 100 and 250 r caused no mortality 
in themselves. In combination with burns, however, 
such exposure produced death in from four to thirty 
days, in excess of the deaths expected from burns alone. 
Burns of 31 to 35 per cent of the body area, which pro- 
duced no deaths in 50 per cent of control animals, re- 





sulted in 65 per cent mortality when combined with 
100 r total-body irradiation and 100 per cent mortality 
with 250-r total-body irradiation. The most striking 
observation, then, is the effect upon late mortality of 
the combination of ionizing irradiation with thermal 
burn. Mortality from burn alone occurs during the 
shock phase of the initial forty-eight hours, before 
significant alterations produced by irradiation are 

effected. 
One chart; 3 tables. DONALD pEF. BAvER, M.D 
Coos Bay, Ore 


Influence of Low-Voltage X-Radiation in Inhibition 
and Prevention of New Vessels in Cornea. Comparison 
with Influence of Cortisone. I. C. Michaelson, L. 
Gluecker, and E. Stieglitz. Arch. Ophth. 52: 77-84, 
July 1954. 

An investigation was made of the effects of irradiation 
on the inhibition and prevention of new-vessel growth 
in the cornea. The effects on corneal vessels of low- 
voltage irradiation and of cortisone applied topically 
were also compared. 

A standard thermal lesion was produced by means of 
an electrocautery in both corneas of 45 rabbits of about 
1.5 kg. weight. The cautery was reapplied to the 
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wound daily for a certain number of days during the 
course of each experiment. With a low-voltage contact 
x-ray therapy machine (50 kv, 2 ma), irradiation was 
applied to the upper portion of the right cornea, the 
area irradiated extending from the wound to the limbus 
and therefore including the vascularized portion of the 
cornea. In an “inhibition” experiment the irradiation 
was applied daily during the six days of cauterization. 
For ‘prevention’ experiments, the rabbits were divided 
into two groups. In one the irradiation was adminis- 
tered some time prior to the onset of new-vessel forma 

tion and in the other it was given during the first few 
days of the beginning growth, the vessel-producing 
influence continuing to be active after irradiation had 
ceased. 

The details of the experiments are not altogether 
clear, but they led the authors to the following conclu 
sions: (1) Irradiation is effective in inhibiting new-ves 
sel growth into the cornea, 75 per cent of the expected 
vascularization being inhibited. It is ineffective in pre 
venting new-vessel growth into the cornea. (2) Corti 
sone is effective in inhibiting new-vessel growth into the 
cornea to the extent of 65 per cent of the expected vas 
cularization. (3) Irradiation and cortisone in the doses 
usually used clinically were almost equally effective in 
inhibiting new-vessel growth into the cornea. 


Two illustrations; 5 tables. 


The Combined Effect of a Halogenated Urethan 
Derivative and X-Rays on the Growth of Certain Ex- 
perimental Tumors. Richard W. Whitehead and Ray 
mond R. Lanier. Cancer Res. 14: 418-422, July 1954 

Experiments conducted with combinations of a 
urethan derivative, 1,3-dichloro-2-isopropyl-N-diethy! 
carbamate (compound 738) and x-rays indicate that the 
effectiveness of local roentgen irradiation of lympho 
sarcoma L4946 and mammary carcinoma A179955 of 
mice can be enhanced by modifying the host factor(s) 
with compound 738. Further work is necessary to de 
termine the importance of these observations as they 
may relate to other types of malignant growths. 

Two charts; 2 tables. 

Irradiation of the Pituitary of the Rat with High 
Energy Deuterons. C. A. Tobias, D. C. Van Dyke, 
M. E. Simpson, HK. O. Anger, R. L. Huff, and A. A 
Koneff. Am. J. Roentgenol. 72: 1-21, July 1954 

This paper describes the use of deuteron particles to 
destroy, partially or completely, the pituitary of the 
rat. The pituitary has been studied after irradiation 
by various methods but investigations have been handi 
capped by the wide scattering of the radiation in tissue, 
causing brain damage which complicated interpretation 
of results, and by limitation of the amount of internal 
radiation by the radiation tolerance of the skin. Deu 
terons of 190 mev penetrate approximately 15 cm. in 
tissue, have little scatter, and produce a sharply demar 
‘ated field of radiation. 

Methods of positioning, beam direction, dose measure 
ment, and biological technic are described in detail 
Male rats of the Long-Evans strain were subjected to 


pituitary radiation at twenty-eight days of age. Doses 
of 3,150 to 25,200 rep were given to the gland. Con 


trols included normal rats which received no irradiation, 
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rats which received the same background irradiation as 
the experimental animals, and surgically hypophysecto- 
mized rats. Approximately a thousand animals were 
used. 

Changes in production of growth hormone were esti- 
mated by gain in weight and tail length of groups of rats 
given doses of 3,150, 9,450, and 18,400 rep. Groups of 
animals given 3,150 to 31,500 rep were autopsied at 
intervals of four to two hundred and seventy days and 
the pituitary target organs were studied. Pituitary 
histology was studied at intervals for all dose ranges 
The results of these studies are discussed in detail and 
accompanied by graphs, tables, and photographs. 

The authors’ conclusions are as follows: 

(1) The use of deuteron particles for alteration or 
destruction of a localized volume of body tissue deep 
within the body has been demonstrated by irradiation 
of the pituitary of the rat employing doses of 3,150 to 
25,200 rep 

(2) It has been shown that the degree of destruction 
observed following irradiation of the pituitary is a func- 
tion of time as well as dose. 

(3) Only by giving high doses of radiation (18,900 
rep or more ) was it possible to bring about rapid destruc- 
tion of the pituitary. With lower doses (6,300 rep) the 
destruction was not complete for many months after 
irradiation (9 months) 

(4) There was no evidence of stimulation of any 
function of the anterior pituitary. 

(5) There was no evidence that the pituitary was 
able to recover after being damaged by this type of 
radiation 

“(6) The different cells of the anterior pituitary were 
found histologically to be almost equally sensitive to 
irradiation. 

“(7) Body growth and thyroid growth were impaired 
soon after irradiation at each dose level but degenera- 
tion of the testes occurred much later.”’ 

Eighteen figures, including 4 roentgenograms; 4 
tables. A.tIcE McCrea, Physicist 

Indiana University 


Changes in Uptake of Radioactive Iodine by the 
Thyroid of the Rat During the Estrous Cycle. F. A 
Soliman and E. P. Reineke. Am. J. Physiol. 178: 89 
90, July 1954. 

Studies on female rats during the estrous cycle showed 
a significant increase in uptake of radioactive iodine by 
the thyroid during estrus. The uptake decreases at 
metestrus and reaches its lowest levels during diestrus 
and proestrus. The increase in thyroid function at 
estrus is apparently brought about by estrogen coming 
from the ovary. 

In further experiments it was found that estrogens in 
small doses consistently increase thyroidal iodine col- 
lections and progesterone depresses it. In the authors’ 
opinion this suggests that rhythmic alterations in thy- 
roid function during the estrous cycle are mediated by 
changes in the levels and proportions of estrogen and 
progesterone secreted by the ovary. Changes in circu- 
lating thyroid hormone would in turn influence the out- 
put of gonadotrophins by the pituitary and modify 
their action on the ovary. 

Two tables. 
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